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Ali, n7>J-/H**L, 20 

R 1 , R 2 43 «fc t>* R 3 tt „ S^ttti ITv 7K £ % no^y, - ho, J/7/, C , - C 

6 - 7 /I/ + ;V » tl K D * i/ S fc C , - C 6 - 7 )]/ 3 + ~> ( m IB 43 ^ T , C, - C 6 - 

7 /I/ * ;l/ 43 <fc C , - C 6 - 7 3 * S' tt , It, Any^, tHn*->43J:tfC, - C 
4 -7;I/3 + ->^6)SSiffr51Rin« 1 £ 3 fl © H — S fc tt m & S S £ ft T 

R 4 tt , F'J7/Hn^;l/A;H;;K C , - C 6 - 7 ;l/ * )V ft ;l * - )1 . C , - C 6 

- 7 A/ n + * ;l/ jj? - ;U , C , - C 6 - 7 )l> >r / * ^ ft )V # - )V , tFu + ->A;H-ib 
, 7;y*;^-;W * / - $ fc tt s> - c , - c 4 -7;V*;l/75/*;^-;k c 6 - 
C , o - 7 U - ;b 7 5 7 * ;!/ 4? - ;b , 7 V - )l ft )V # n ;b , '\fD7'J-;l'^l/^;K 

'Nf d->^J;I/*)H-;K 'Nfn7'J-;K ^ t- n i/ V y ;l/ $ £ tt 5/ 7 y ( tu sB 43 v 30 
t, C , - C 6 - 7 ;l/ * ;!/ * ;l/ # - ;l/ , C , - C 6 - 7 )l n * ~> * ;1> # - ;!/ . €■ / - 43 <fc 
If 3> - C , - C 4 - 7;^;b7 5/*;bt;-;Kis C 3 - C 8 -->^n7;^;K HFn 
* 2/ . C , - C 4 - 7;l/34 : ->, C i - C 4 - 7 ;1/ 3 * 5/ ft ;b # - ;U , tFn + ->A^* 

- ;i/ x 7;;*;i'4-'-;K -t / - 43 «fc s> - c , - c 4 -7;^/i'7 5yA;H-;i/, c 
, - C 4 -7;l/*;l/A;U-;l/75/, ( C , - c 4 - 7 ;l/ * ;l/ * >l # - ;l/ ) - C, - C 
4 - 7 /I/ + 7I/7 5 / , -> 7 7 > 75/, *y-43«J:tf2>-C, - C 4 - 7;l/**75A 
'n f n 7 'J - ;1/ s 'n f o ^ 9 'J ^ 43 <£ h U - ( C , - C 6 - 7 ;l/ * A/ ) - !) ;!/ 6 j£ 
4S^5IK«n5 1^53ffli©PI-SfcttS*SST*M»ce»?ftrt<fc<, f LT, 
bu SB £ 43 T „ '\fD7 , J-;l/A;l'#-;K 'Nf n->i'iJ;l/Ajl/ >1? — )l , ^\ x p 7 U — ;V 

43 J: xf *\ r n ~> * ij ;!/ « % h K C , - C 4 - 7 ;l/ + ;H? W & £ ft T 6 <fc ^ ) * * L , 40 
r 5 tt , Aoyy, tFn + i/, c, - c 6 - 7 ;i/ n * s/ , c, - c 6 - 7 ;i/ * y * i/ , 
C , - C 6 -7;U*;b^^s 757. t;-4sj:tf';-c, - c 6 -7;^/i/75;, 7 
'J-;l/7?/, tFo^->A/bt^;K C , - C 6 - 7 ;l/ n * i/ * ;l/ # - ;!/ 43 J: Xf S - 0 

- C , - C 4 -7;l/ + ;l/-0-C, - C 4 - 7;l'*;l'!!)^)S3i)!)^Ii?ni 1^5 3 

fflOBl-SfettSftsS^liasftTfci^c, - c 4 - 7 /i/ 

$ fc tt > 

R 5 tt, 75;^IL> 

R 6 tt , 7K K , C , - C 6 - 7;l/*;k * ;l/ 5 )l > 7;/iiil"f-;K * y - $ fc tt ^ - 
c i - C 4 -7;^^75yii;l/4!-ik c 3 - C 8 -'>^d7;I/*;I/A;1/#-;K C , 

- c 6 - 7 ;U ;i/ ft # — ;u , c, - c 6 - 7^3*'>A/i/4?-;K n - (c, - c 4 - 50 



7 ;l/ * )l X ;l/ * - ;l/ ) -75/A;H-/k N - ( c , - C 4 - 7 * ;l/ x ;l/ * - )l ) - 
N - (C, - C 4 -7;b + ;l/) -75/ii;I/#-;k *n t a 7 y - )]/ , ^fn>>VJ;K 
'sf a 7 U — /I/* tc tt'sr a 5/ * V )\< ft ( h5 15 1 43 v> T , C, - C 6 

- 7 ;b * ;b , t/-43J:t;> f -C 1 - C 4 - 7 /!/ * ;1/ 7 5 / ft )]/ # - ;!/ , C, - C 6 - 7 
;U * ;l/ ;!/ , C, - C 6 - 7 ;l> 3 * *> ft ;l/ # - ;!/ , *s 7 a 7 U - ;l/ 43 * tf *s r n 

* y ;P « , 7'J-iK 'Nfo/'J-zk tFn + '>, C , - C 4 -7;bn^->, tHn* 
S/ * ;l/ # - ;l/ , C , - C 6 - 7il/3 + ->A;H-;k 75/A;Hx;K 
-C, - C 4 - 7;l/*;l/75/£;l/#-;l/, 7 5/, tZ-feitf^-C , - C 4 - 7 ;l/ 
+ ^75/, C , - C 4 - 7 ;l/ * ;1/ ft ;V # - ;1/ 7 5 / , h 'J - ( C , - C 6 - 7 ;!/ * ;l/ ) 

- s/ y ;i/ , s/7y, tz-jjia'^-c, - c 4 - 7;^;i/7$/-c, - c 4 - 7 >i * io 

;l/7 5;*^^-;K C , - C 4 - 7 ;l/ 3 * -> - C , - C 4 - 7 ;!/ * ;l/ 7 5 / ft )V # - ;!/ 

**tf^ny>^6j«*»*»6a«*n*i*»63«on--*fcttfta*»-eii»*tiT 
$ a , 

R 6 tt , S : 
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R 6 A it, 7j<^*3cfct;c 1 - C 6 - 7;^;^^l5S*^lK?ti, 
f IT, 

ntt, 1 3: fctt 2 ©IS^St) oas^** l, 

R 7 (4 , a d y y , "ho, 7 / > C, - C 6 -7;V + ;K tFa + ^lftttC, - c 
6 7 ;U 3 * S/ ( M IB £ 43 ^ X , C , - C 6 - 7 /!/ * ;P 43 <fc XS C , - C 6 - 7 ;!/ 3 * -> , 
MC, AD^y, t H n * S/ 43 <fc tf C , - C 4 - 7;b3 + i/A^i51l*^UR?n« 1 

f IT, 30 
Y 1 , Y 2 , Y 3 , Y 4 43 <fc Tf Y 5 ti , S^ttti LT, CHIftttN^SL, lCT*, 
COStt* 0, l S fe « 2 {B©gf!tli?£^£?] «Mt£1&43<fc tf zk ftl ttlfc <fc tf / 

sfe«js«5ftn*. 43 <fe tf *®sssstt#o 
[ ti * a 2 ] 

A tt , 7'J-;H$fttt'\f D7'J-;H^iL, 
R 1 , R 2 43 «fc t>* R 3 g , S ft 4 L T , zk * , AByv, - ho, ~>7/, C , - C 

6 - 7 ;l/ * ;l/ , CFa*i/$fettC, - C 6 - 7 ;l/ 3 * ( ffi IB 43 v> T , C, - C 6 - 

7 ;P * ;l 43 J: tf C , - C 6 - 7/Vn + ^ii, IC, /n p V V , F a * 43 <fc tf C , - C 
4 -7;V3*'>*»6j«*»3^6a»?«n* l*»63«©H-SfcttJlft*Sl»ll«*nT 
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R 4 a , c , - C 6 - 7 ;l/ * ;U ft ;l> # - ;l/ , C , - C 6 - 7 )V 3 * s/ * ;l/ # - )l , c , - 

C 6 - 7;l/^/*->A^t;-;W n Fo + i'A/H-;!/, 7Sy*;l/4^;K * / - * tc 
(i^-c, - c 4 -7;i/ + /i/7 5/*;P#-;K c 6 - c , o - 7'J-;i/75/*;i/#- 
;l/ , ^\ f - n 7 y — ;!/ ft )V # — ;i/ , ^\ r a s > ^ 'J ;1/ * ;l/ # — , ^ r a 7 y — ;P , ^ r a s s 
>7 'J ;U S It It 9 s 7 7 ( bu IB K 43 ^ T , C , - C 6 - 7 )l * ;I/ * ;l/ # - ;U , C , - C 6 - 7 
;1/ 3 + >> * ;l/ ^ - ;l/ , =e / - 43 «fc 5? - C , - C 4 - 7 ;l> * ;l/ 7 5 J io # - /Wi , C 3 
-C 8 -i/^D7;^)K HFd + ~>, Ci - C 4 - 7*3*«>, C ( - C 4 -7/1/3 + 
* ;iv sj? - ;l/ „ k K a * >> * ;V ^ - ;l/ , 7 5 / t> )V $ - ;1/ , € 7 - 43 «fc tf ^ - C , - C 4 
- 7 )V + ;!/ 7 5 J ft # r. /V , C , - C 4 - 7;^i^;H-/l/757, 7 5/, t / - 
43 J: XS *J - C , - C 4 -7^ + ^757, ^ 7 a 7 y - ;l/ , 7 d * y ;!/ 43 J: XS h U - 50 
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(C, - C 6 - 7 )V * ;V ) -'>U;l/^5iSS»^6aiR«n*1^63ffl©ra-SfcttS 

R 5 (i, Anyy, tFn^->, C, - C 6 - 7 n * -> , C , - C 6 - 7;l/y/^->, 
C , - C 6 - 7 ;]/ * ;l/ ^ * , 757, t;-*J:tf J?-C , - C 6 - 7;^;l'75y, 7 
'J-^7 5A H F n * i/ * ;1/ # - /I/ „ C,-C 6 -7;l/3*S'*/l/#-Jl'*«J:tfS-0 

- C , - C 4 -7;H;V-0-C , - C 4 -7;l/*;l/fr5iS*#fr5SlR*ftSifr&3 

S (4 , 
R 5 , 

R 6 a » 7j< & > C , - C 6 - 7 )l * ;!/ , * ;l/ 5 ;l/ , 75;*** = ;!/, * 7 - $ fc tt s> - io 
C i - c 4 - 7;i/^;i/7^y*;V*'-;K C 3 - C 8 - i/ Z a 7 ;P * ;l/ A ;l/ # - ;l/ % c , 

- C 6 - 7 ;l/ * ;!/ tt to # - ;l/ , C , - C 6 - 7;I/3 + ^A;^-^,- N - ( C , - C 4 - 
7 ;l/ * ;l/ x )]/ *s - ;i/ ) -7$y*;^f-;K N - ( c , - C 4 - 7 ;!/ * ;V 7. ;!/ * - ;l/ ) - 
N - ( C , - C 4 - 7 ;l/ * ;l> ) -7;/A;H-;K ^fn7'J-;K / \fn->^'J;K 
at a 7 U - fetter a * U ^A^*-^ ( m IB K. * ^ T > C , - C 6 

- 7 ;1/ * ;l/ , tZ-fcitf^-C, - C 4 - 7 ;!/ * /I/ 7 5 7 t) )V # - ;V „ C , - C 6 - 7 
;P * ;l/ # ;l/ # ;l< , C, - C 6 - 7 ;U n * * ;!/ # - j\, s *\ f a 7 'J - ;V & <fc x$ *\ t d 5/ 
^ V flit, 7'J-;K ^ f a 7 U - ;1/ , t Fn^-> v c , - C 4 -7^3*^, t Hn + 
~> # ;l/ # - ;l/ , c , - c 6 - 7;i'3*>'*;l/t*-;k ZS/A^^-iK * 7 - fe <fc s> 

- C , - C 4 -7;l/ + ;V75/A/V#-/k 7 5 7. iZ-feitf^-C, - C 4 - 7 ;l/ 20 
+ /V75/, C , - C 4 -7;I/ + ;M;Vt*-;l'7$;, hV - ( C , - C 6 - 7 ;l/ * ;l/ ) 

- S/ U ;l/ , i/7/, * 7 - *3 J: *J - C , - C 4 -7;l/*;l'75/-C l - C 4 - 7 ;l/ * 
;i/7 5;*;W-yK C , - C 4 -7;l/3 + ->-C, - C A -7;^^75/A^*-^ 

$ fc f4 , 
R 6 t4 > 5£ : 
lit 3 ] 
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R 6 A it, zkHSft«fctf c i - c 6 - 7;l/*;l'fr&J«5#fr&S8!£ft, 
fit, 

r 7 (i , ;\nyy, ^ h a , i/7 y . C , - C 6 - 7 ;b + ;b , tFn + ->|feac, - C 

6 7 ;P n * ( Su IB tc *s ^ t , C, - c 6 - 7;i/ + ;l/feJ;tfC , - C 6 - 7 ;P a * {4 , 40 

jg % Aoyy, t KD + '>*4tfc , - c 4 - 7;U3*s^*^fi!cS»^&aw*nsi 

*^3«ioiRi-Sifet4saaST*ii»*nTt,«fcv'') £ s u , 

fit, 

Y 1 , Y 2 > Y 3 % Y 4 *5 J; Y 5 it , S 34 iL t T , CHSftttN*$L, CCf, 
0, lSfcttZffliOSiRlS^^^tt, W*«lSB«O-|SiC(I)O{t'&»0 
[ff*« 3 ] 

A (4 , 7i-/K -f 7 f - ;V S fc It \£ y )V m Z & b , 
R 1 > R 2 43 £ t>* R 3 f4 , S^KHiLT, 7k * , 7;Vtn % ^an, 7*n^e, xhn, 
i/7/, ;k x f - ;l/ , h y 7 ;U * a 7 f - ;l/ $ 7c (4 h U 7 A/ * u 7 h * ~7 * « L , 
R 4 (4 > C , - C 6 - 7 + )]/ ft )]/ # - ;1/ x C , - C 6 - 7 ;1/ n + * ;l/ # - ;b , k Fo 50 



* i/ ft ;b $ - 7b , 7 €■ 7 - C , - C 4 - 7 7b * 7b 7 5 7 * 7b # - ;b £ fc 
it -> 7 / ( hu 12 t 43 ^ T , C , - C 6 - 7 7b + 7b ft 7b # - 7b , C, - C 6 - 7/^^->A 
;b # " 7b , 43 cfc tf * 7 - C , - C 4 -7/b*;I/75/*^*i;Ht, C 3 ~ C 8 - > * o 
7 7b * 7b % tFo + i/, C , - C 4 - 7 ;1/ n * S/ , C , - C 4 - 7 7b 3 * 3/ * 7b # - 7b , 
757, *7-$fc«$>-C, - C 4 - 7 7b* 7b 7 5 7 , *\ r n 7 U - 7b 43 <fc tf n s/ 

U 

R 6 H x 7j< Jfc , C , - C 6 - 7 7b * 7b > * 7 - S 7c it - C , - C 4 -7 7b* 7b 757* 
;b jj? - ;b , c , - C 6 - 7 7b * 7b * 7b # - 7b , C , - C 6 - 7 7b 3 * * * 7b # - 7b $ fc ft 10 

'Nfni/^Jjl/A/W;;!/ ( hu IE £ 43 V> T\ C , - C 6 - 7 7b * 7b 43 <£ C , - C 6 - 7 

;b d * j/ * ;b # d ;1/ & , 'xfnT'J-^, t: F a * 2/ > C , - C 4 - 7 7b 3 * S' > tFn 

* $/ * 7b :j? - 7K c, - C 6 -7;V3 + '>*;V>fz;l/, 75/A;V*-;k * 7 - 43 <t tf 
^ - C , - C 4 -7;^^7i/A;H^;k ^7/, 75/, * 7 - 43 <fc tf 5> - C , - 

c 4 -7;i/ + ;V7 5y^e»i5i^6ijR?n§ i*»63flioBi-sfcttflft**-eiitn 

S fc , 

R 6 (i, j£ : 

[<k 4 ] 
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R 6 A ***itfC, - C 4 -7/^^^6*5ff^5I«jn> 

* u, 

n&, 1 $ fctt 2 CMSSSt) <D&ft%& U 

R 7 li, ADfv, ;Fn, ~> 7 7 , h'J7;Un>tf/k h'J7;Vtnn + ->, /f 
*Sftttif**«l/, 30 
fit, 

Y 1 , Y 2 , Y 3 , Y 4 43 £ Y 5 fcU =t 4a * ft „ CH**-T, »*3Sl$fc«2S5«0 

-fiSS ( I ) £>{ki=,^o 

[ If * g 4 ] 

A It > 7i-;Hfc(i^'Ji/*il/S^SL > 
R 1 43 £ tf R 3 (4, ^-n^f zkfSifca L, 

R 2 & , 7 7b * a , ^ a n s 7oi, - Fn$fctt->77*£L, 

R 4 tt , <>7A C , - C 4 - 7 7b * 7b ft 7b # - 7b 3: fc fc* C , - C 4 - 7 71/ n * $/ * ;l/ # 
- 71/ ( hu E t 43 T , C, - C 4 - 7 71/ n 4 1 5/ * 71/ # — 71/ , t. Fn^->, C, - C 4 - 
7 71/ 3 + 5/ , C, - C 4 - 7 7P 3 * $/ * ;V # - 7b , ^ 7 - 43 J; Xf V - C , - C 4 - 7 71/ * 40 
71/ 7 5 7 > ^7P7U-7l/43J;0 : -N7a>/^U7l/A^^§^^5.ji^$n?.»-em^^n 
T <fc V> ) ^IL« 

r 5 ti , y f - 7b * m L , 

R 6 it s 7|< * , C , - C 4 - 7 71/ * 71/ , €/-lfe(i^-C, - C 4 ~ 7 71/ * 7b 7 5 7 £ 
;b # - ;b , C , - C 4 - 7 7b * 7b * 7b # - 7b $ 7c » C , - C 4 - 7 7b n * *S ft 7b 4? ^ 7b ( 
fld IB {c 43 T , C , - C 4 - 7 7b * 7b 43 «fc C , - C 4 - 7 7b n + * ;b sj< - ;b « , ^7 
n 7 U - 7b , tFn + ->, C , - C 4 - 7 7b 3 * x H F n + i/ ft 7b # r. ;b , 7 5 7 * 7b 

# - 7b , t^-Sitfy-Ci - C 4 - 7 7b * 7b 7 5 7 * 7b # - 7b % 7 5 7, t 7 - 43 <k 

tfi/'-c, - c 4 -7 Ji*>i7 ^ ; zi&zmfr zmtRZ nzmr* wwit tir & * 
mtfr, 50 



* fC it s 

R 6 it . : 
C fb 5 ] 




IT ^ 




R 7 fi . h'J7;l'*n^f/Hftttihnt«L, 
* LT, 

Y 1 > Y 2 , Y 3 , Y 4 & J: tf Y 5 fcU ^n^n, CH^St, 2 3: 7c « 3 IB 

fc©-fi§5£ ( i ) cofb^^o 

5 ] 

i ) <D{t&<tiBo 
imMm 6 ] 

r 1 at$£ i ~ 5 < x $>--D\zum<D-m&. ( i ) ©fc^too 

7 ] 

8 ] 

R 3 7k m X %> S , if#^l~7©4>:8:<Tt>— Ofcfe«© — «5£ (I) <D ft % . 

9 ] 

r 4 A^iianKn^^-pi^jnsc, - C 4 - 7 JV n * S/ * )\> # - ;l/ T* & § 
, £ fe tt % R 4 C , - C 4 - r/l/*;^;U-;l/T*S§, lf*Jin~8©'>&<T&- 
(I) ©fk£1*o 

[ §1 * 9 l o ] 

R 5 iij^fiPt^S, W:£Sl~9©4>&<Tfe-ok:fB^©-Ji£S (I) <D it& ®o 

imxm i i ] 

r 6 ff7kmx<&%. m&m i~io < x t-otciEK©-iss ( i ) ©fti^o 

CW*« 1 2 ] 

R 7 # h V y Jl * n * f - ;1/ $ ft \t - h a T* & § , ft * ^ 1 ~ 1 1 <D '> & < T - o £ IB 
fc©-)&x£ ( I ) ©fc£«j 0 

imxm 1 3 ] 

-H&iS ( I A) : 



at e ] 
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(IA), 



Z Ji , CHtfcSN^iL, HT, 

R 1 , R 3 , R 4 *5<fc R 6 fi. If 1 ~ 1 ZtjS-rjKflc**-*-*) 
1 4 3 
-UftiS (II): 
lit 7 ] 
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A , R 1 & «fc tf R 2 IS * « 1 
) : 
lit 8 ] 



i 3 fc^tinn*st *) -»s (iii 




(in), 

R 4 *5£ R 5 1 ~ 1 3 IC^tlft^tt S)©ffc£Wfc<fctf-ft£ (I V) 

[ft 9 ] 

NH 2 
HN^O 



TT7 - R 7 



(IV), 



30 



40 



r 3 , r 7 y 1 ^e.Y 5 »M^9i i ~ i 3 izTKtmmzGt %>)v>it&m t „ m<o 



S*T, -SS^ (IB) 



[ it 1 0 ] 
R 2 



R- 
R 5 



NH 
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A, R 1 £ R 5 , R 7 *5 <fc Y 1 Y 5 3tfstt«^ft5) ©ft 

£tl 3TMfc«fcO«E^T-)RS (I B) ©<fc£»*-)R5£ (V) : 
R 6 * - X ( V ) , 

(5S*, 20 
R 6 *«W*^l~13tC^^R 6 tDicl*^W-r?.^, /£/cL7j<^^ic*t^l/^ f LT 
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^»i:itt»0#«ET"eS*S*-&Sci:K:«fcS N W*^l~i 3lc^«$n§-H§^ (I) 

s?tB: (i a) , zn : eti<D{tp%s<D-&f$.i;mo 
im&m i 5 ] 

is * £ i ~ i 3izmm.zft%--f&j& (i) $ fc a (i a) o^*<"rt>-oofb-&» 
imMm i 6 ] 

5 fBfc©MUo 

1 7 ] 

Sli|i~i 3(c£iJti5-i§S (I) Sfcti: (I A) ©{fc£!»*iaffl0*ffl&aifcfc 

So 

8 ] 

I9i*HitSfc»0»*«l~l 3KSiSft5-»S (I) (I A) <D{t£ 

[ft 5R« 1 9 ] 
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2 0 ] 
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[000 1 ] 

*%wi*s mm^-sT- nmmmfa. ts&vmm. m^mm^mm 

I, Stt^SSMfeJ: tf&*£©m# (development) * j& ft * % It tf> <D 

mm t lx =t(o\%m\zmt 

[ 0 0 0 2 ] 

©#*J*x5**-# (HNE) fcLT&ftfnT^3t:hfiMx77.*--tr (HLE 10 
, EC 3 . 4 . 2 1. 3 7 ) « , f U 3 > ;U ft $ ft fe II S 14 <9 -fe 'J > 7 D f 7 - -tf T* 
SO, t h £B&QshW (PMN) <07X-;l/SfirttJ8I«nT^4. H N E ii , JS 14 
ffc£ftfcPMNfrS«ffl£ft, «itt&*tf«ttittffi£«0#9HK:H*Hff*t>oTBI4L 
Ttft. HNEtt, XvXf VfciO'ny-yy^ttSlSilCY hU -y^Xlfi (matr 
ix proteins) ZfimtZ (degrading) a^tf, fit, IS £ £ IS "Z? © C 5 L S K 
K*n*T, HNE&, I L - 8 mfc?%M(D7 »y > (upregulat ion) , r? 

Bfl2$, £5 HI $ (mucus gland hyperplasia) *5 J: tf M ii # t& (mucus hypersecr 
etion) &£frl£lBlffl©ffcffif1sflJ**rLT^So otitis 3: fc , fcfcitlf. 

[ 0 0 0 3 ] 

HNEtf, IISSffLT^StfitfihT^SBSjltB, tttttE3£, Wife, 3ltt«¥ 
PRUii^^P (ARDS) , ftjiR: ct o T5I #S C £ n5tI*§tf»II, 1f14fflS14 
Sf^KCOPD) feJ;t?IfittSIfiA^Sn§c ^KifliBJjeSl©*^, HNEii, Si 

tt^««a«o^«^^fiK:aiff -r *aiiiifiii!i(i©*^*»^«-a« c t tf 

<D&tt<Dfcl& (development of heart fai lure) <D ffl t *5 C § U * 7 s U > ^ (HiMlfc) 
jig (7n-tX) ( remodel 1 ing processes) W L T ^ ?> 0 HNEtt, £ , » "f J* © 
H#tfHttLTl/>SHWy Txn-AMS, Mil, &*5<fctf Hit ZttWiK 

feH^WtcP^-LTtfCo 30 
[ 0 0 0 4 ] 

LftA^t, H L EgttC^ytlf^-tt, KOiftSttSI, ^{c<II14P^g14M;g 
[R. A. S t o c k 1 e y, !? ^i^ynf 7-€/7yf /nf (N e 

utrophils and protease/antiprotease imba 
lance), Am. J. Respir. Crit. Care 16 0 , S 4 9 — S 5 2 
(1 999)] ©}&ai£»fcWE*ifflT?fc9'5So HLEgttC^ytlT^-fi, $ , 
B 14 >b $5 & £ S¥ (acute myocardial syndrome), ^S^Ifc&S* M 14 & 15 S M 43 «fc tf 53 id 
l/W/U* (CABG) [C. P. Tiefenbacher et a 1 . , 

^^^^"•^(Inhibition of elastase improves my 40 
ocardial function after repetitive ischa 
emia and myocardial infarction in the ra 
t heart), Eur. J. Physiol. 4 3 3 , S563-S570 ( 
1 9 9 7 ) ; D i n e r m a n e t a 1 . , ^ % £ $ & & cfc tf 14 i> ffi S fc *3 
§jifcfiSX7X^--ifft|ii<')ii)lD (Increased neutrophil ela 
stase release in unstable angina pectori 
s and acute myocardial infarction), J. A 
m. Coll. Cardiol. 1 5 , 1559-1563 (1990)], >b^£<D 
Bf&Ofem [S. J. Gi lbert et a 1 . , * « g S! fff ffi fctt S f a v h 
'Jyn ^itnynf'1't--S-9fc<J:ffJf't'«i7X*--t?©58lOl|iio (I nc r 50 



eased expression of promatrix metallopro 
teinase— 9 and neutrophil elastase in can 
ine dilated cardiomyopathy), Cardiov.Res 
. 3 4 , S377-S383 (1 997) ] teitf 7f n-AUkgfliSS [Do 1 1 e 
ry et a 1. , k h7fo-ASILS7"7-^*(0!if t^i7X^--{f (Neu t 
rophil elastase in human atherosclerotic 
plaque), Circulation 1 0 7 , 2829-2836 (200 

3) ] tigffiWtWffl-efeOdSo 

[ 0 0 0 5 ] 

5-lh + i/*/V#r^-l-7i-;l'-6-^f;l/-4- (3--hn7xx;l/) - 10 
3, 4-i?t KnlfJ5i?y-2 (1H) - * V , J. Heterocyc 1 i c C 
hem. 3 8 , 1 0 5 1 (2 0 0 1) fc fg $ £ tl X ^ 3 „ COfb-g-WOlSSffiteKO^T 

at s?nn^i\ 

[ 0 0 0 6 ] 

*f2HBtt, -0£iS ( I ) : 
[ft l ] 



R 2 




20 



R 1 % R 2 43 <fc t£ R 3 fiv I^CSiLT, 7km s r\U>fy^ -W^ i/T J > C , - C 
6 - 7 A/ * ;l/ s H Fo + v'IfdiC ! - C 6 - 7 ;!/ n * ~> ( E K 43 V» T % C, - C 6 - 
7;l/*^fej;ffC , - C 6 - 7;l/3*'>tt, IK, nnyv, t: K n * 4s J: C , - C 

fe «k ^) *SL, 

R 4 fi x Fn^tn^f/l/A/H-ik c , - C 6 - 7 ;P * A/ ti )]/ # - ;l/ , C, - C 6 
-7;l'3 + ^*;l't'-;l/> C, - C 6 - 7/^7 + (C, -C 6 -alkenoxycarbon 

yl), tHn4 : i'ii;H-;K 7$;*;l/*-ik * / - $ fe ti s> - c , - C 4 - 7 ;P * 40 
;l/ 7 5 7 ft )i # - ;P , c 6 - c , o - 7 U - ;!/ 7 5 / f> A/ # - ;1/ , 7'J-;^/^-;K 
^\ f- n 7 'J - ;l> * )\> # - ;P > 'n r n ^ 2 y ;l/ # ;l/ # — ;l/ , '\fn7 l J-;K 'Nfo^^'J 
;1/ $ ti 7 7 ( M 12 43 v» t > C, - C 6 - 7;l/*;^/H-;k c , - C 6 - 7/^ 
* i/ a # - ;i" x €• / - 43 «t xs *J - c , - c 4 -7;i/*;l/75/A;H>-;Hi, c 3 - c 
8 -j/^n7 + tFQ + ->^ C, - C 4 -7^n*->, C , - C 4 - 7;V^4 1 ^* 
;l/ # - ;l/ % t. Fn + v-AiH-ik 7$7A;H-;1/, */~-:feJ:tfS>-C, - C 4 - 7 
;H;l/75/A;H-;K C , - C 4 -7;^;l/A;H-^75/, ( C , - C 4 - 7 )V 

* ;!/ * ;l/ jji - ;l/ ) - C , - C 4 -7/^/1/75/, 5/ 7 / , 7 5/, * 7 - 43 <fc tf S> - C 

, - c 4 - 7 ;1/ * ;l/ 7 5 J > '\fn7 , J-;k ^\ x p ~> ^ y ;b 43 <£ h U - (c, - C 6 
-7;l/ + ;l/) -i"J;l/fr5iS5lf^&l««ns ifr6 3l©BI-$ft(iSft5i'Pgl:: 50 



# ;l/ # - ;l/ , AfD/'J-^feitfAfDi/^iJiKi, ItC, - C 4 -7/I/ + ^T*§^ 

r 5 & , AD^y, tHn^->, c, - C 6 - 7;l/3 + ->, c , -c e -7;i/$-/*s/, 
C, - C 6 -7;I/*;l/f-*, 75/, ty-feiff^-c, - C 6 -7/^^757, 7 
U~;l/7 5/ , tFD + -/ij;l/-f-;K C , - C 6 - 7 ;1/ n * S/ * ;1/ # - ;l/ 43 «t Zf S - 0 
- C i - C 4 - 7;H;l/-0-C , - C 4 -7;V + ;l/ib^)S58f)!i^IiR?ti3 1*^3 

flopsi-$fcttaft5iifi»?nTtJ:^c , - c 4 - 7 ;i/ -r *^ 



R 6 , 7km. c, - c 6 - 7;^;k 7$/*;H-;l/, * / - * ft fi s> - 

C i - C 4 - 7;l/ + ^7$y*iI/*-;k C 3 - C „ - i/ ? p 7 ;l/ )l # >l # - ^ , C , 

- C 6 - 7 ;!/ * )l ts )V # — ;!/ , c , - C 6 - 7 ;V n * s/ A ;U # - ;l/ , N - ( C , - C 4 - 
7 ;P * )l X ;l/ * - ;l/ ) -757A;i/*-;k n - (C, - C 4 - 7 ;l/ * ^ X jl * - ;l/ ) - 
N - ( c , - C 4 - 7 ;1/ * ;b ) -75/#;U#-;K ^ 7 a 7 U - ;b , D->^'J;k 
'n f n 7 'J - ;b /!/ ^ - ;1/ J ft li 'n f n ■> ;1/ A $ - ;1/ ( fu IS fc: 43 v T , C, - C 6 

- 7 ;l/ * ;!/ , * / - 43 «fc t>* S/* - C , - C 4 - 7;l/*ib75 / C , - C 6 - 7 
;V 4=- ;1/ # ;l/ <J? n ;b „ c, - C 6 -7;l/3 4 1 ^A/l't*-;K 'n -7 o 7 U — ^ 43 «}; t>* 'n r a i/ 
2 V >nts 7'J-;K D7'J-;K tFo^->, c , - c 4 - 7 ;V n * ^ > t Fo + 

i/ -h A/ ■$. — )]/ , c, - c 6 -7;l/3 + ->A;bt*-;k 7$/A^#-;K 20 

- c , - c 4 -7iV*;V7 5/*;^-;K 7 5 7, ty-^iff^-c, - c 4 - 7 ;b 
* ;l/ 7 5 7 , c, - c 4 - 7;^;^;«-;l/75/, h u - ( c , - c 6 - 7 ;l/ * ) 

- y ;!/ „ ->7/, N - (ty-feilf^-C, - C 4 - 7;^;I/7;y-C, - c 4 - 
7 ;l/ + ;l/ ) -75y A/l/^-;K N - ( c , - c 4 - 7;l/3 + ->-C, - C 4 - 7 ;l/ * ;!/ 

s ft a > 

R 6 li> ^ : 
[ft 2 ] 



R 6 A zKJRfc «fc tf C , - C 6 - 7;l/*;l/fr 5/S5 8¥fr 5 SSft* ft, 
* IT, 

n tt , lSftti2(9lt?;gt) © SB # * * U 

r 7 « % Anyy> r. h a , 1/7 y ^ C , - C 6 -7;1/ + ;K tpn + j/jfelic , - C 

6 7 ;I/ n 4- i/ ( iu IB f£ 43 v T > C , - C 6 -7;l>*;l/43<fctfC, - C 6 -7^3*^1*, 40 

M £ > Anyy, tFn + ffeitfC, - C 4 - 7;l'3**>fr5)S5»^51JR*n5 1 

fit, 

Y 1 , Y 2 , Y 3 , Y 4 43 «fc Tf Y 5 , I^lCtS IT, C HlftttN^iL, l ilT, 

cost** o, i $fc(i2i<DtiE??:tif] © ft m ic m t 5 o 

[ 0 0 0 7 ] 

*%wic& §{t^titt, $ft, ^©&, j; tf/s ft itmmmm<omx^tEt s 

cttsriTifeSo 

[ 0 0 0 8 ] 



$ ft , 

r 5 a , 7$y^si, 



10 




30 



[ 0 0 0 9 ] 

*%i%fc t fc5&gMfcm : $gn3g a, #ft£^i ( i ) *tne*** e c 3 l £ g ft©£ » 

fc <£ ffl * tit ^ 5 & 5 V> fct W ®<Dt&m% It tt ft a E Jfi * ■£ & C £ <fc o T - ft ft A 

#nrffi-efc3#«itifiT*&So ft£i% (i) ©ESft«icfiF»*n«iaM:«iJK*nfti/^, 

* © 09 L T tt . fc A If , U f - •> A , A U Hftitft h U 'J sizfl 

IS , vy^^^A*3cfcO : *;l/^'>A^£D c };3^7^*U±^^S^> fe t X a , F'Jif 
^/yt-^AigOi^iffliZyt-^Aig, W ft i£ . ^ > -tr y X ;b * > ft il , £ js § 
ft^&> (dicarbonates), Zlfi?itfti& (disulphates), — fSHft^S (ditartrates) 

> tf^ftifi, Jlfttl (bromides), JsSftil, mtm (chlorides), ^xyftig, Illl 
, 7Y-iHH, if )l ay Wtm. ^?5V|fi, (hexyl reso 10 

rcinates), H ft 7k it ft & ( £ F a 7 n 5 K : hydrobromides) > IIH< tFn + '>t7 
F 7 - h (hydroxynaphthoates) , 3 •? ft % (iodides) , << V f- 1 % — h (isothionate 

s) % ¥Lft^, 5i>yy*(i, yydiji, vw^ftE, vy-r/i/ft^, j^ji/fttt, 

^{tti-fr (methylbromides), ^f;Pzh7-F (methylni trates), ^ )V X )V7 7 — 
Y (methylsulphates). figftg. i/a^ftiS, /^l/3fy|«, ^>hf 

$ft&, ngiftii, 3t?u^7^7uKt, -9- ;i/ ;i/ ft * , xf7'jy|S, Sift 

fteoig*^$nSo 

[00 1 o ] 

Wft^tt g fe tt * OttO acjfrjjL tt^ fcfc*tf* ty-, $ fcttrfctttt© 20 

£ o & * { t -n- © 7k £. © ft ^ ■ m ft *i fi!c % (stoichiometric compos i t ions) T £ 0 
[001 1 ] 

*«Wft^«Sfc tt*Ottg »jfejDJjL tt» #ft£f&J©$j£ © ft ¥ fig tlT'S 5 



[0012] 

*j§«a, *fg0^ft^^*5^t; ; e©f@^©^©^n^n©x^y^^v-tfc«v ; 7x 

f l/tv-^^tft ; rOW)Stl.7'fe3ft$fttt->"7Xf l/tv-i^ft (diastereomer 
ic mixtures)© E 13 6 t>-&tfo M , * 58 HJ! fc J: n tf , ±IE t M * fc ft"& $1 © •*> T' Rl ftltt 

tisjjsfciot, ^iiTtnfnosttftctSLitftts, ^ -fe 5 & « , * ^ 30 
;p ffi t *r f § * a v h y v 7 w - k «t 5 # ffi * fc a # fij © ^ f n t <t o t # f j l t * n 

[00 1 3 ] 
[00 1 4 ] 

7 ;l/ * ;U tt > - ft ft £ » , i*66«ST, »*b<tt, l3^64«*-e©Ki(5ft?* 

, x ^ ;l/ , n - y a t? ;l/ , -Y V ^ a tf ;1/ % n - 7 ^ ;1/ , ^v7f;K sec-7"f;P, t 

e r t - ^yf;K >f v?yf;K ^ * *s > YW^^^tftsns. 

t ft , 7)l/3^i/, 7;^;b75y, 7 /l/ n * s/ * ;l/ x ;v «fc t>* 7 ^ 3 * * * ;l/ # - >l 40 

[0015] 

Tjlnjr^j t s m U ft t "3 » $ L < » , *r-^>, xh + i/. n - ^ D # * i/ % V 
7 D # * 2/ % t e r t - T h * -> , n - ^ > h * i/ IS & XS n - <\* V * ~> Z %t o 
[00 1 6 ] 

ZA±AJlJk £ -|§fttc{i, ^^-T§g|5futc*;l/^x;l/t^S^wr§> lfr 

&6i$T\ »SL<ttl^54ffl*T?©KJRS ; ?*W"rSii«*feti»e«©Kft:*3R 
S * ft -T o 0>J B *J PS * ti * ^ if, M t L T tt , * ;l/ 5 ;!/ % 7tf ;K n-/D«i;K 

[0017] 50 



7 )\j n ^ i/ ti )V $ - ;l/ It , 0>JiEWtE.-o«FSL<tt, h * > f> # - ^ > x h * ^ *> 
;l/ # - )\/ , n - 7 a # 3- S> ts tl # - ;l/ . A V 7 D # * -> * ;1/ # - ;b % tert-7F + -> 

* ;U # - ;l/ , n - ^ y h * > A ;i/ # — ;I> «t tf n - *\ * v * 2/ * ;W # — ^ * ^ 1" o 
[00 l 8 ] 

7M;l/7S; a , - o 3: fc & r O (ailTlKftlS) (07;l/*^l«I*ft5 
7;l/*;l/75/I*gL, #J ffi W £ _§. o » $ L < « , ^f;l/7$/> x ;V 7 5 7 , n - 
7ntf;l/75/,AV7ntf;l/75/, tert-7f*75/, n-^>f*7?y, 
n-'\+i';l/7? A N . N-->*^f;b75 A N, N-^if/l/7;/, N-xf ;!/- 
N-Af ^75/, N-^f;V-N-n-^ntf;V75/> N-A7 7ntf;l/-N-n- 
7nif;l/75y, N-t e r t - 7f ^-N-^^75/, N-if )l/-N-n-^y 10 

[ 0 0 l 9 ] 

7;l/^;l/7$yA;U^;l/ tt , - o £ ft n o (SfeSLTatRStiS) ©7;l/ + ;HS 
I4ttS7;H;l/75/A*#-;H4SL > MIWfcloffSKtt, ^f;l/757 

* ;U # - ;l/ % if^7J/A;«-/k n-yoif;V7;/A;V^-;k A V 7 s n tf )l 7 
;/i);bt^;l/, t e r t - 7f ;l/7;yA;l/#-;l/, n-^yf ;l/7?;*^l-/k 

n - A + ->;V75/*;l/^-;A N , N - ^ A> 7 5 / * )V # — )l> , N , N-->*lf;l/ 

7$;*jvt;-;i/, N-if^-N-^;i/7;;A;i/*-;K N-y-f-;i/-N-n-7 
d ;!/ 7 5 / * ;U # — )V , N-^V7nt!;l/-N-n-7nif;l/7 5yA;l't"-;k N - 
t e r t-7f^-N-A^]V7;7A;H;-;K N-if ;P-N-n-^yf ;l/75/ 20 

- fi ;l # - ;1/ J; tf N - n -A+->;k-N-^;l/7;y*)H-/^St 0 
[ 0 0 2 0 ] 

7jL±JhXik * = !k a , - 1$: W K fi s IS £ <£> ffi tc 7. ;i/ * r. ;t/ ^ ^ a * W f 3 l *> £> 6 

mttmto m It ffl fig £ n a ^ *A WklTIi, n 

- 7 a tf ;l/ 7> )V * x ;l/ , A V 7 a tf /I/ X ;l/ * - )V s n - 7f ;VX;V*x;K t e r t - 7 

[ 0 0 2 1 ] 

■>»n7)^;H j % -»«Ki4, 3 8ilT*, fc? f; L < , 3A^6lif'OKl 
a tf ;l/ , ->An7f;K i/^n^yf;K ~> * a *\ * S/ ;!/ *> X tf S> 7 a -\ 7 f - ;l/ $ $ n 

o 

[ 0 0 2 2 ] 

7 U - ;U § ft 45 «fc tf 7 U - ;l/ * ;l/ # - ;!/ ift O 7 U - JM S > -SSWtl^ 6 5> l 4 ffl S 

7 x - ;l/ > t7f;PfeJ;tf7itvH^-;^it. 
[ 0 0 2 3 ] 

7'J-;^;l/ g M SE #j £ Ji o £F $ L < & > ^ ^ V^r ;l/ J: tf 7 7 h >r ?l (naph 
thoyl) 

[ 0 0 2 4 ] 40 

/ \fn7'J-;l/§ttfeJ:ff^fP7 l J-;l/iti;^-;l/'l'0 / NfP7 l J-;l/ tt, — IRWK 
tt, 5*61 OlSifC, »H<tt, 5 S fctt 6ffl®aiIS?(ring atois)*^L, fio 

, tf n U ;l/ , f 7AJ/K * * V V y )V , ^S^yj^, * * -9- ^ 7 7U;k ^ 7 ^ 7 7 
U ;!/ , tf U y* ;U , tf y 5 S/* rt/ , tf y ^ ->* x ;U % OF'J/K << y $ 7 y ;l/ , ^y'/77 = 
;!/ , ^7 7^^-7x-;l/, ^ y 7 ^ 7 7 'J ;l/ , *AJ-ik Av^AJ-i^ito 
[ 0 0 2 5 ] 

^fn7'J-;^;^;-^ fcfc , ^JaiEWfiO»$L<t±, f - x - ;b * ;1/ * - ;I/ % 
;l/ tf a y )]/ f> ;l/ # - jv , f - 7 7 U ;l/ * ;!/ # - ;b N * * "tJ" 7 U ;1/ A ;l/ # - , A ^ 50 



9 v" U ;l/ * ;b # - ;P , tf U -7 ;l/ * )V * - ;l/ , tr y 5 7 ;l/ * ;l/ * - ;l/ , tf y ^ 7* - ;l/ * ;!/ # 

- ;l/ , 'fyH'J**^*-*, 7 y $ V U;VA;Wf-;k ^ 7 V 7 5 - >l ±1 >l # < 
7 V ?• * 7 x - ;V ij ;l/ # ^ ;l/ „ +yj;;^;H-/k ^ v^/ V - ;VA^*-;^it 

o 

[ 0 0 2 6 ] 

2; x p 7 » U ;!/ a ft fe J: ^ r a 7 9 U ;l/ a # - ^ °> ^ Z p 2 1 Li !k < * * — HftWK 
> 4A»5 1 0ffl$"P, ff$L<ti, 5fr58ffl$-e©fBJiC-?(ring atoms) £ £ L , O 

nS'Nfagf fci tf/Sfc liAf ny;l/-y (hetero groups)^ WT 5 #SS S fc (£ ^ 

»H(tt, #«5££ fc(iZHaS©*5?*«-e**^f-D«a (heterocyclic rad 10 
ical) *mto Afn^^'J^Itt, jg ft L T V^T t> <fc ^ L, — aJ^ffift T? & o T t> <fc ^ 
o $J SE ift £ o 2: L < , rh7tFD77V-2-^;k tf p y 7 7 - 1 - 7 ;K tf 

linuyj'-3-'f;K tf p y - ;l/ N fc? ^ y -7 )l „ * ;!/ * y - ;P 
, ^ ;l/ 1: K n 7 -tf tf — ;P (perhydroazepinyl)© «fc 5 & 0 „ N *5 J: XS S 5 fig 3 $ £ 3 
R«nS2fl*T»©^ro*?** , t*5^68JI«©J|t«att»'NrD>>^U 

[ 0 0 2 7 ] 

Afn->^ l J^ij;U-;l' , m BE « ic & o $? $ L < It , r F7tHn77>-2-A 
;U jj? - ;l/ N if d y 7 7 - 1 - * ;l/ # - ;l/ N if a y 7 7 - 2 - * ;!/ # - ;l/ * If n 'J 7 7-3 

- % ji # - )\ , if n y 7 * ;l/ 4? - ;l/ , tr ^ U 7' 7 * ;V # - >l „ €r ;l/ * U 7 * ;l/ # - ;l/ , -? 20 

Hn7-Blf>*;l/#-;I/*St. 
[ 0 0 2 8 ] 

p y y a N 7 mm. mm&zxfavmzm-to 

[ 0 0 2 9 ] 

Y 1 , Y 2 , Y 3 , Y 4 i: Y 5 & , C H $ fettN fegf fc^^SS^, C H it > $ 
fc, I^IR 3 *fcttR 7 ft Sfc&iRJii? (ring carbon atom) t, g f t. © f § 

o 

[ 0 0 3 0 ] 

[ 0 0 3 1 ] 30 

SiJ©^^^«(7)tI^, *fgB^fi-ISS (I) : 

[x*74>. Att, 7 y -Jims fcit^v- p r y -fomzm l, 

R 1 , R 2 *5<tt;R 3 «, S^CSfiLT, 7k ^ x D y 7 , ^hP, 7 7/ , c , - c 

6 - 7 ;1/ * ;b , tFD + 5/SfeliC, - C 6 - 7 ;l/ p * 7 ( tu IE £ T , C , - C 6 - 

7 )V *5 <fc tf C , - C 6 - r^atftt, M fc N /n a y 7 , bFn + ^fel&'C, - C 

t<fcV>) ^iL, 

R 4 , C , - C 6 - 7 ;l/ * ;l/ * ;1/ # - ;l/ , C , - C 6 - 7 il> a -7 * ;U # - ;P % c , - 
C 6 - 7;H/ + ->A;l/t>-^l/, n F p * 7 * /l/ # - ;l/ , 7 5 7 * ;l/ ^ - ;l/ , 7 - $ fc 
(i 7 - c 1 - C 4 -7;P + ;V7 5/*;U-;l' < C 6 - C, „ - 7 y - ;U 7 5 7 ;l/ * ^ 40 
;l , at n7 , J-/l'A;l'#-;k / NrD->i"J;l'A;l/#-;K a7'J-;k 'N r p 7 
i"J;Hfc(7>7y ( bu IE 1 43 ^ T , C , - C 6 - 7 )l * * ;b # - ;U , C , - C 6 - 7 
;V3 + ->A;H-;1/, €• 7 - *3 J: O* 7 - C , - C 4 -7;^^7^A*#-;K^ C 3 

- C 8 - 7 5 P 7 ^ * >l , t h* p * 7 „ C, - C 4 - 7 ;l/ P * 7 , C , - C 4 - 7 ;I/ P * 
7 * ;!/ - ;U > tHD + '>**#-;V, 7 = 7 * ^ # - ;b > t 7 - *3 «t tf 7 - c , - c 4 
-7;^lV75/A;H-^K C, - C 4 -7/^^*^#-^7U, 7 5 7 > t 7 - 
*5 J: tf 7" - C , - C 4 - 7;l/*;V75/, 'N r p 7 U - ;!/ , ^\ r p 7 ^ U ;1/ *3 <fc T>* h U - 

( C , - C 6 - 7 fl * ;l/ ) -i"J/l/^5l5Si!)»5I««h5 lfrS3l0H-$ftBa 

R 5 « % m d y 7 , t K P * 7 , C, - C 6 - 7 ;b P * 7 „ C, - C 6 - 7 )]/ y 7 * 7 % 50 



c i - c 6 -7;i/*;i/f-#, ty-43<fetf^-c, - c 6 - 7;^;i/7$y, 7 

U - ;b 7 5 7 , tpn + J/*;I/#z;V, C,-C 6 -7;b3*i/*;l/#-^l/feJ:tfS-0 

- C , - C 4 -7;V*;I/-0-C , - C 4 - 7;l/ + /^5i5Si!P&lK«n5 1 <P53 
iO^-Sf;ttI%5lt-llJntfeJ;^C , - C 4 - 7;l/ + /l/*gf fr, 

$ fc tt , 

R 5 « , 7$;^HL, 

R 6 , zk m ^ C i - C 6 - 7;^;K * ;i/ 5 ;i/ > 7UA;H-;K * 7 - $ ft - 
C i - C 4 - 7 ;l/ 4r ;l/ 7 5 7 * ;l/ # - ;I/ > C 3 - C 8 - ~> Z n 7 ;!/ * ;I/ * ;!/ # - ;l/ » C , 

- C 6 - 7 ;l/ * ;l/ # ;!/ # - ;t> » C, - c 6 - 7 ;l/ n * s/ * ;l/ # - ;l/ » N - ( c , - C 4 - 

7 ;l/ * ;l/ X ;l/ * - j]/ ) -75/*;b*-;K N - (C, - C 4 - 7 /I/ * ;l/ X ;l/ * - ;V ) - 10 
N - ( C i - C 4 - 7 ;1/ * JlO -7 5/*;l/t^;k ^7 a 7 U - Jl>\ ^fn^^J;!/, 
^\ f- a 7 U - ^ fi ;U * - ;l/ $ ft ti ^ 7 a i/ y V A/ # )l # - rt/ ( tu IE K 43 ^ T , C, - C 6 

- 7 ;!/ * ;U , ty-fcAtfSJ-C, - C 4 -7;l/*^7 5/A^*-;k C , - C 6 - 7 
;l/ * ;l/ # }l> # - ;l/ % C , - C 6 - 7;l/3^ ->*;l/^-;K d7 l J-)l/*j;[f'\fn-> 
* U >V It % 7 y - ;l/ > Afa/'J-^K F n * 5/ , C, - C 4 - 7 ^ n * i/ , tFn + 

A ;1/ ^? - ;!/ x C, - C 6 - 7 ;!/ n * f * ^ # - Jl> ^ 7$;*;l'*-;K * 7 - 45 <fc Xf S> 

- C , - C 4 - 7ll'*;P7?yA/l/l-;k 757, ^/-fcitf^-c, - C 4 - 7 ;u 
+ ;i/7 = y, C , - c 4 -7;^;l/A;l/#-;V757 h y - (c, - C 6 - 7 ;l/ 4 s - ;1/ ) 

- s/ y ;i/ , ~> 7 7 » n — (ty-feitf-^-c, - c 4 -7/i/4r;i/75y-c, - c 4 - 

7 ;!/ * ;i/ ) -7 5/A;V#-;k n - (c, - C 4 - 7 ;!/ n * 5/ - C , - C 4 - 7 ;P * ;P 20 

$ ft « , 

R 6 tt » 5£ : 
[ft 3 ] 

0 0 0 



R 6 A it, **6itfC, - C 6 -7;Vt/Pfr6*i»fr6IiR«n, 
ntt, 1 $ ft » 2 ©llStit) U 

r 7 a , Aayv, - h a % i/ 7 y , C, - C 6 - 7;^;K t F n * s/ $ ft fc* C , - C 
6 7;b3*-> ( BU 12 K 43 T s C j - C 6 - 7 7b * ;l> 43 «fc C , - C 6 - 7lb3 + ->ii, 
m fc . a o y t F a 4=- '> 43 <fc tf C , - C 4 -7;P3 + i/j!i»SiS5S!!p5IJRSh5 l 

e 3fli©pi-*fcttaasS"T*iiift*nTt.j;i'') £ ^ u 

HT, 40 
Y 1 , Y 2 , Y 3 , Y 4 43 <!: Y 5 « , £ <^ fC & 3z L T , CHffcliN^iU llT\ 

c©3i«, o, i % Kit 2 mvmmm^Z'gts] <o\t^m^mt z> 0 

[ 0 0 3 2 ] 

SU0£«««0»^ # 3? BJ? « - f& S (I) : 

R 1 , R 2 43 <fc R 3 fci^ I^ttiLT, zkH, 7 /I/ * n , yon, 7at, - hn, 

i/T y , ^f;K if /K h U 7 ;1/ * n 7 7 ;!/ $ ft a h U 7 ;U * n y h 4- * ^ L , 

R 4 tt , c , - C 6 - 7 ;l/ * ;l/ * to # - ;i/ , c ! - c 6 - 7 ;l/ n * *s t> # - ;l/ , t F a 

* * ;b # - ;b , 7$7A;b#-;k ty-c, - c 4 - 7 ;i/ * ;i/ 7 5 y * ;U # - ;i/ $ ft 

» *s 7 y ( lu IB \t 43 t> T , c , - C 6 - 7 )V * ;l/ * to # - ;!/ , c , - C 6 - 7;l/34->* 50 




30 



;1/ jj? - ;l/ 43 <fc * / - C , - C 4 -7;l/ + ;l/75/*;H-/Hi, C 3 - C 8 - £ a 7 
71/ 4^ )\/ , tFn + ->> C , - C 4 - 7 7P 3 * i/ > C , - C 4 - 7 71/ 3 * * >l/ # - 71/ , 7 
5/, t;-Sfett'>'-C| - C 4 - 7 71/ * 7P 7 5 / , 'Nrn7'J-il/*J;D''Nf ai/^ 
U rt/fr 6 J8 S #fr 6 SIR S ft * l 5 3 ffl ® E - $ fc tt g 5 * if « £ ft T fe <fc ^ ) * 
S U 

R 5 ti , ^ f fcttxf/l'^i L < 

R 6 ti , 7k IK > C , - c 6 - 7 ;V * ;i/ , * / - £ fc ti ^ - c , - c 4 -7;^^75/A 
;l/ - ;i/ , c , - C 6 - 7 ;l/ * 71/ * Jl # x ;l/ , c , - C 6 - 7 71/ 3 * ~> * 71/ # - ft £ ti 
ATD->^J;^i^;^^ ( ffi IS t 43 V> T , C , - C 6 - 7 71/ * 71/ 43 J: tf C , - C 6 - 7 
/I/ n 3- i/ * ;l/ # - )l it , ^\ -r n 7 U - ;1/ , t. Fn^i/, C, - C 4 - 7 ;!/ 3 * > , t Fa 10 

* i/ ti >l # - ;l/ , C, - C 6 - 7 71/ n * * 71/ # - ;l/ , 75/A;^-iK * / - 43 <t o* 
s> - c , - c 4 - 7;i/ + ^7$y*^#-;k s/ 7 / , 75/, * / - *5 cfc t; v 5 - c , - 

C 4 -7;l/ + ;V7 5/A^)S§ii!)^I«Jtl§ lA^3fflO^-*fct±S*SlST?li«! 

* ft T t> <fc i/> ) ^Sti\ 
S fc tt , 

R 6 ti , £ : 
[ft 4 ] 



R 6 A ti , 7j< IK 43 «fc tf C , - C 4 -T fr*frfrZ>f8.zmfrZ>M1RZ ft. 
nti, l $ re ti 2 (Dm%Lttmir) (DffiftZm u 

r 7 ti , Anyy, ^Fn, > 7 / , F'J7;V^n^f/K h U 7 71/ * n y h * $/ , / f- 
71/ $ tc It x f- ;I/ % m. L , 

Y 1 , Y 2 , Y 3 , Y 4 43 i: Y 5 ti , * ft ^ ft , CH^St] O ft ^ « K B8 1 5 . 30 
[ 0 0 3 3 ] 

ftKDnMMmvms. * » w « - « s (i) = 

[ j£ * , A ti , 7 x >l $ 7c (4 tf U ;l/ SR * * L „ 
R 1 43 i: If r 3 ti, ^ ft ^ ft > 7k ig £ ^ L , 
R 2 ti, 7;Ud, ^nD, 7nt, - hn|fttti'7;*3!l, 

R 4 ti , ->7/, C, - C 4 - 7 71/ * ;l/ iJ A< # - 71/ £ fc ti C , - C 4 - 7 71/ 3 * >/ * ;l/ # 
- 71/ ( bu IB tC 43 T > C, - C 4 - 7 71/ 3 * 5/ % )l> # x ;!/ ti , t K n + 5/ > C, - C 4 - 
7 71/ 3 * i/ , C , - C 4 - 7 71/ 3 * 5/ tl 71/ 3}? x ;l/ , ^ 7 - 43 <fc tf ^ - C , - C 4 - 7 ;V * 
71/ 75/, ^xP7U--;I/*J:tf'N"rni/^y;l/35)>&jSS»^63!S?5ftsat"eil«*ft 
T fe J: ^ ) * g L , 40 
R 5 ti , ^ =f- 71/ * £ L , 

R 6 ti , 7j< IK , C, - C 4 - 7 71/ * 71/ , ty-UBJ'-C, - C 4 -7 71/ + 71/ 75/* 

71/ # n 71/ , C , - C 4 - 7 71/ * 71/ # 71/ # - 71/ $ fc ti C , - C 4 - 7 71/ 3 %/ tl 71/ # X 71/ ( 

Mie tc 43 V> T , C, - C 4 - 7 71/* 71/ 43 <fc C , - C 4 - 7 71/ 3 + i/ ti 71/ # - 71/ ti , T" 

d 7 U — 71/ , t Fn + ->, C, - C 4 - 7 ;l/ 3 + , tKn*S/*;l/# — 7 5 / ts Jl 

si? X 71/ , t / - 43 <fc t>* 5? - C , - C 4 - 7 71/ * 71/ 7 5 / il 71/ # - 71/ , 7 5/, t / - 43 <k 

tfs?-c , - c 4 - 7 7i/ + 7i/75/^e>7Dc§P73>p»5i^$n§s^s^$ftT: ! E>j;^) * 




20 



* 7c ti , 

R 6 ti , it : 



50 



lit 5 ] 

o o 

R 7 (is h'J7;^n^f;l/$fe(i-hn**l, 
fit, 

y 1 , y 2 , y 3 , y 4 & £ t; y 5 *nfn, cH^st] ©ik^fttmts. 

[ 0 0 3 4 ] 

mommmmo^^. *R9K£ A^7i-/i/'$ftiii;'j (i) ©fc£ 

& k n -r § o 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

WKommmm^m^. *%mit r 2 *^>7yt-s5-is en ©{t^^ »t a 

x ;i/ £ ft it tr 'j A/ t* & 0 , ior 2 # & © s? t F n if y 5 / v St fc *f L r * ? Hl 
KffilLT^5i'7>/ , P*5-fta (I) <D it % m t 5 o 
[ 0 0 3 7 ] 

S'J©«fl«i<D*§i=rs #S8ifl« R 3 ^7jc|gT-fe5-lKS ( I ) 0(k*»lcBt*, 
[ 0 0 3 8 ] 

giJOHffl!il«0«^x #f§W« R 4 tfflli: J; D t K n * S/T-SSt S ft S C, - C 4 - 
7/l/3 + f*;I/*-;l/, ^t2-th*o + ->ih*v/A;l/^^;K S « , R 4 C , - 
c 4 - r ;i/ * ;i/ * ;i/ # - ;1/ s # fc ^ ^ ;i/ * ;V # - ;i> T* & § - IS S ( I ) © it ft ic M t % 

o 

[ 0 0 3 9 ] 

m<Dni&mm<Dm&. *»mitt r 5 *Mf-;i/T?**-i&35 ( i ) ofc^ttfcwrs. 

[ 0 0 4 0 ] 

BU©^«8I«©»£* #§8flBtt R 6 tf**T?*S-ttS (I) <Dit&VBKMt So 
[ 0 0 4 1 ] 

giJ©^ffiJi«©*£. *fgB^f* R 7 tfF<n;Uo^;H fc.tt- hnTS5-IS ( 

I ) (Dit^tyl, W K R 7 tftt'*oyfcFDi;n^yi'lt*tLT^^tiCtigLT^5 
h'J7;Un^f (I) ©It^fttitSo 
[ 0 0 4 2 ] 

giJC^iSJitt©*^ *HBflti> -IRS ( I A) : 



lit 6 ] 




10 



(IA), 



R 



[ 0 0 4 3 ] 



R 6 & * H T* & 5 * 51 ft -8" fig « , i;-;Mt?t, M JS 1" § t K n * ~> 7 5 V y \z ? 
[ft 7 ] 

,2 




20 




30 



[ 0 0 4 4 ] 

-IKS ( I ) 
[ft 8 ] 



. (ID 




40 



CHO 



(II), 



a, r 1 *3<tt;R 2 {±±ia{c^-rM«^^-r5) ©{t^w*, -«s (i i i ) 



at 9 ] 



0 (in), 

r 4 & <t r 5 &±mizTstMmzm? z)®^^®}^ £xs-f&i& u v) 

[ftl 0 ] 

NH 2 

HN^O 



(IV), 



(5£*> 

R 3 , R 7 43 £ Y 1 5> Y 5 & ± 12 £ ^ 1^1^ £ W "T 3 ) 4Mb £ 9% £ > $? © # & ~F 
j*#/-lSKJ&"el8£;*-£Sfr, $ fcttjg4? Kii££-eT , -IRS ( I B ) : 

[ <fc 1 1 ] 




(IB), 



a, r 1 fru 5 , R 7 fcj;t;Y 1 ^p)Y 5 tt±ie^^-r^is^^-r?,)cD{i:^ti^4)?Sc 

3fSt <fc 0 «l^T-«5S (I B) Offc^tofc-lRjS (V) : 
R 6 * - X ( V ) , 

R 6 * t* ± SB K ^ f R 6 <D M * *f "T § x L zk IK * Sc « L * 
* LT, 

XttMayy, h->7-h (tosylate), * 7 - h (mesylate) 3; fc it X )l 7 7 - V (sulf 
ate)© J: 5 4JK(t»*«f) Offc^tt fcffl»0#«ET^R«*** c K J: O^fiR-T * c 

[ 0 0 4 5 ] 

R 4 <> 7 / £ ^ L , R 5 tfTSy^SlfiOR 6 #7j<f!t£3ff-f£:£ (I) Ofc&VB 
lti>o--D<DmtR%LtLX. (I I) Offc (IV) ©{fc£M <k £ 

(VI) : 

NC-CH 2 -CN (VI) 



t ic & ? x m^t % a t & x* z % a 

[0046] 

xm (i i) + (i i i) / (vi) + (iv) -» (ib) t si « & m R*s*ft 

;K S> ^ V 7 d kT ;l/ x - r )V , l , 2 - s; * h * y x £ y , s; * * y $ ft it t h v K 
n77>Oi5&x-r;K M x ^ ;l/ , 7 -b h > , 7 -t h - h V >l , V * b X ;!/ * * 
-> h\ J?yf^*/Pi»73 K, $7ctt7£/-;K x£/-;K n-^a;V-;l/, -TV 
7o;<;-;l/, n-7*/-/l/3:fcfcJ:t-7*/-;l/0J:?*7/l>:3-/K 3: ft tt ^ y # 
'N * it > > $/ * n 'n , ^ y -tf' > % h- /I/ x y $ 7c tt * $/ b y © J: -5 * ^ ft 7k H > 

3: ft tt ^ ^ p p 7 * y , p p x # y % h'J^DD^^S/cii^DD^y^yoJ;^ 10 

[ 0 0 4 7 ] 

x@ (i i) + (i i i) / (vi) + (iv) -> (ib) icmwKMtt, mrnomm 

$ ft liWMT'S So »f tftKfctt, 7c * fcf, ifBlfelih'J7;HnSi 

o «t 5 a * ;l/ # > $ , 7c t: fcf , ^^>x^*yiSftti^7-h;nyx;l/*yl©J; 

si s ft ti >f >J ') v i«o J; ? ^ u > ^id^ $ n § „ 3j? u y y|if ;n 

7>r;l/ (polyphosphoric acid ethyl ester) ffi ft * ft 3 „ (III) <7){t £ 

llmo lCJtLT, 0. 25mo 1*61 OOmo ll?OlT«J8?fti. 

[ 0 0 4 8 ] 20 

C © X g a - «S W fc » , + 2 0 °C ?> + 1 5 0°C$f\ !f I L < li, + 6 0 °C 5 + 1 
0 OtlT'COiggliT^C&btl^o 

[ 0 0 4 9 ] 

coiitt-ftWtSET'ffbns. L*a§^^ ffi ffi $ 7c ti M ffi T T* ( 7c £ * „ 
0 . 5 ^ - ;!/ ( bar) 6 5 M - )]/ <D ffi H X) 13 £ %: 5 £ t t>t>I i&T* & % „ 
[ 0 0 5 0 ] 

II (I B) + (V) -> (I) fijSfcttOfcfc-CSfcLfci^-lRWfc: 
«ffl©W«}Si-eg5. c 5 L 7c }S ft it x ->"if;H-f;k >>W 7 p fcf ;U x - f ;l> 
» 1, h^yx^y, y't^tySftfif t Fn77y(0<k^«:x-r;K 

Slif ;K 7 -fe h- y , 7 ■fe h - h V ;U , y^f/VX/l/^ + y F, ->7f ;l/'t^A75 K 30 
, $ ft (i ^ > £ y , *\ * U- y , i/ Z U *\ * It > , h ;l/ x y 3: 7c fi * S/ U y © «fc 

9 0Hfc zk ^ $ 7c (i £ p n ^ # y , i/ p p x £ y , h 'J ^ no ^ ^ yjfttt^a d 
^y-b*y©i5%Anyyftg{t*itft$ti5 0 * 7c ± IS CiS^ 7c r§ft©*g3-tl£{£ffl 

[ 0 0 5 1 ] 

II (I B) + (V) -> (I) fcSgj&JgStt, -*8©fc«$ 7c tt*f«ifigT?fcSo » 
SU^HfttlKB, 7c £ X If , k! ^ U ^ y $ ft It 4 - N , N - S> ^ ^ ;1/ 7 5 7 tf U 
^>OJ:54l«75>, $ ft ft t il tf , F'Jif^7$ySf;(i->W7De;l/xf 
;I/75yOJ;^ (C, - C 4 ) - F 'J7;l/ + ^7$y, t 7c B 7k US it -f Y U © <t 9 

a7k*{t«n^dsnSo 7K^ft7- h u n^ift^ns. c 5 Lftsitt, -is^ ( i v 40 

) Oft^i 1 mo 1 ICSLT, 0 . lmo li^&l Omo U »*!/<«, 1 m o 1 * 6 
3mo 1 $T?<Oitffil?ftS, 
[ 0 0 5 2 ] 

il(OIgtt-SSWCa> 0°C)!)^+ 1 5 0 tSf\ ^$L<(i> + 2 0t*»6+801C 
[ 0 0 5 3 ] 

c<D-fimit-&MicnEET*ftt>n2> 0 l l a # e> , ^ be $ ft a m ee t t- ( ft t x it , 

[ 0 0 5 4 ] 

-lidi), (iii), (iv), ( v) ftitf ( v i ) (Dit&mitzn&WA 50 



[ 0 0 5 5 ] 
C {fc 1 2 ] 




10 



[ 0 0 5 6 ] 
[ 0 0 5 7 ] 

If < ^ t c <!: tc , # 58 W ft •& Hi ti , th©£ftF££x^x*--tf (HNE) ffl g i£ 14 £ 
L, Ztlftx.. H N EJSttK Mil LT^*JS«*je*'r**ffJ*«Jfi-r«fc«>fc»a^* 
3 D Lfc^ot, *»Sfk^ftl:J:oT, M'J^v^ 7fa-Att«fk}£ (atherosc 
lerosis)© j; 3 % ;§.14 $3 <fc 1S 14 2& H (acute and chronic inflammatory processes 
), f LTv SHSMM, Sitt* R H CARDS) , 

^KaoT^ltEcJti^II^ttflltli, *5 J: tfgttHSttffi&A (COP 

SM/W^Xffi CCABG) *5<fc • MM Cheart failur 

e development)© <k 3 & >k IS ito M ifa 14 £ il © W $J £ 3S , 7fn-i,HtlE, '11 If ft £ 

n, /C>n*PB^«fi, g^gfifti^^i cptca) , fomwm&ffi&v&mvmm 

liSU^V^-, tl 14&S14 Cacute inflammatory arthritis), il14P^, ft ft 

14*fl§£, M&IU ft-^-7h7!)^filS8 C7b;l/#-14^l^®14jfiiW^) , M 
tt«J;tfittrn;-ttfil*, SI, 4*tti'Jrvh-7 , x, 7j<?S14£i^;M, ftA 
7 /I/ 3-/1/ 14 Iff IS, MM, ^-^x-yh#i, 7 U;l/^-ttK«ttM*Hlft Caller 
gic fungal sinusitis), 7 U ;1/ 4 s - 14 i'i ftJBffc , >?u-ym, H\nWi> *SS1*W2$, & 40 

ttwssifc, mmmmmm. m&{tm&*m&. mukthm (chronic venous 1 

eg ulcers), ffl M * «fc tf -> Y ;b X 0 ft £ , Mil, K^f «fc tf 

[ 0 0 5 8 ] 

[ 0 0 5 9 ] 

£©S14/£#«:, ±#fcJ;tf/SfcttJSBfli:ffffl-r*i: fctf-C**. c©BW©fci&K 50 



, it tats, hp, * « p , n , Art, ST, £ , art* S n ^ & £ , IS M > 5 

[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

?L#J, KSfflU igfttfc J: tfx7 */-;l/SiJ<D<fc 5 ft iSttfiR#*Mfc fc J: tf /$ fc tt 
[ 0 0 6 2 ] 

P8Plffl?tt, ®*Xf7/^01t§^ ( ft Mrt , M l*l , & M . it IS ft , £ 

a » flirt) , sc/c&M^/rft (iswrt, st, £t*i, rzummft) lx&c* 

UiiA^iSo wfflfti^piiffl^flittt, m , s ii $ , ?l ft ft > aeKftfeitfi 

«ffi$J (sterile powders)© JB« T OftWfc «fc tfj£W«»J tf£ * ft 5 » 
[ 0 0 6 3 ] 

ffiioaffl^- h K»3ift««K:tt, fcfc*fcJ\ B&AMM (lft*®At§ (powder inh 
alers), * ~7 v if - Z ^ tr ) , A ffl ft$J /$$J (j£*3S) (nasal drops/solutions), 
7>7lx-;S, ST, 3; fcttPrtfc&#f5£#J3;fctt*:/ -fed/ah M<fctflfiffl 
Hffh Hffl* *1£!K»K (D-S/ 3 y, jg$$J (shake mixtures)) , flgjft&ft 

(lipophilic suspensions), £ U - A , 5 ;l/ £ , ^-XK £"X-r^> 

(dusting powders) $ feiH y F A^inSo 

[ 0 0 6 4 ] 

£ 14 , ^Sttft^»tto«»Wfc»a4IKJBiW*fflV'»t'*«:ft5o c ti £ K it , £ <9 

, Si* (fcfcfctf, ^fSH-fe^a-x) , (ftt^f, Kflt#ijifl/y^ij3-A 

) , fLffcftJ (fe i: x. ff, Kfi'/mit h V V A (sodium dodecyl sulphate)), ftffi.m ( 

# v tr-;nf d y F y) , J; tf Hfft^famft? (fc * f4 , Tfrf^y 

) , £ M it m ( fc * tf . 7 X=i)l\£ymcD£ o KtiiMitm) , m ft #J ( fc 4: A tf , IS ft 

[ 0 0 6 5 ] 

HhfC«Effl-rS«-g-, «PlS#OlSttx 0. 001i^50mg/kg, »H<tt, 
0. 0 1 rag/k Z Omg/k gOjS^ISia^tSCfctfftltftS. i: x. (4 , 

iirtlfettfcl^MTlfi, Prt£fcf4iftA©<J:5ft#*lP«12#©lgtt, 0. 0 0 
1 mg/k g^50. 5mg/k g Ofi#i*«ffl t 5 C i: t 5. 

[ 0 0 6 6 ] 

LfrLfttfe., «f SottiHlcfe^Ttt, fftfrts, affl;l/-K iStt)S»lc*tt 

§ zti^nm* <Dfcm, mmx «t tf s n * b#rb $ fc ttHW^fr A/K «t o r , 

'>S^lt-i§Sfi:tT' + ^t'$5^t$H5i:i:-!?$D, - £ , flfi © $ £ T« 14 , ± 

&©±K*e*ftw-nfcfft5ft^'T?fc35o J:o^^i*afflt5«^tt, ftisoi^ 

[ 0 0 6 7 ] 

WTtiE / <Stt»43J:tfflSS»iJfc*^S/<--b^r-^tt, If fc $ ^ft ^ H 0 , MMK 

(liquid/liquid solutions) 7«ftSnn^|||tt, ^n^n, St (volum 
e) < t(Dtfe§o 

[ 0 0 6 8 ] 

a. %.m¥Wfe&<Dwm 



I . (HNE) t^^y • ehPKfett§X>f^A7 7t-f 

7 (Assay contents) 

7 7 -b •Y ^ 7 7 7 - : 0 . IM HEPES-NaOH ;<?77- pH 7. 4 , 
0. 5M NaCU 0. 1% (w/v) ^i!7;^5>; 

7>y-t?^W77-^©M&M (TE#88) ©HNE ( 1 8 U/m gSg^ipp (lyo 
phil.), #2 0 9 2 7. OK SERVA Electrophoresis GmbH 
, Heidelberg, Germany) ; 

7^^W77-'t'(0i«41fi (TfE#B8) ©SSI (substrate); 

DMSO^Ol 0 m M X h— y 7 V ;V- ~> a > (stock solution) ^ffl^T, 7 V -fe -f A >y 

[ 0 0 6 9 ] 

EM A 

IM^T'f FlfiSffll^HNEO-fV - tf h n t 3 PI « (IiWU-F7^ h 
i/^^;Kcontinuous read-out signal), 3 8 4 MT P?'^^* - V >y h ) : 

^^aFn-;!/©!^, XyX^-^IIt LTM e O S u c - A 1 a-A 1 a-P r 
o-Val-AMC (#324740, Calbiochem-Novabiochem 

Corporation, Merck KGaA, Darmstadt, Germ 

a n y) tfm^znzo ummmtts i o n 1 <Dumit^^^^m, 20(1 iohnei 

M^UM (M&Mfg. (final concentration) 8-0. 4/iU/ml, jI W (rout inely) 2 . 
1 n U/m 1 ) fcj: tf 2 0 ft 1 ©gg#!RiR (SHISl mM - 1 (iM, IS2 0 /iM) 20 

%f nfnsatscttiotusts. 3 7 °ci? o - 2 m osm 1 

mm) O + a^-htS. ilig£jSfc«fcDieBLfcAMC©&tt*3 7 , C-e8J5£?-S ( 
T E C ANI^X^^ F;^<fctf7'l/-h'J-^-) o S)t (e x. 395nm, em. 
4 6 0nm) ii M ft , X 9 7> * - -If Stt fc J±0Jf S o I C 5 o « tt , *B ft ft 3£ £ ^ Pfl 
§ il Jg 7 a >y h (RFU-versus - [I] plots) CioTSS^nS. K m 

*5 <£ K m (a pp. ) ffi & > 7^y7i/^ M-^ • 7*0 7 h (Lineweave 

r-Burk plots) KioTS^tl, f^yV'/D'yF (Dixon p 
1 o t s) fcioTKi iSfc^USftS, 
[ 0 0 7 0 ] 

*77-t-rt*3^t^ IE H +r V 7 ;Wi , 5 nM - 5 fiMOlBlrtiD I C 5 0 t^tlt 30 
* l 





IC 50 [nM] 
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[ 0 0 7 1 ] 

mmm b 

SfftlU ^Fi§ttX7Xf VIM WEMWi V — F 7 V h i/^i-J]/ (discontinuous read-o 30 
utsignal), 9 6 MT P 7y t^7*-Vy b) Sffl^S H N E C-f > • HhattltJS 
IBS : 

elastin-f luorescein) (# 100620, ICN Biomedicals GmbH, 
Es chwege, Ge rmany) tfffl^&n5. M I£ ?§ 3^ 3 /* 1 13 @Hfc M 
77/il©HNE8ffg#!R$(«**?tJS0. 2 2 U/m 1 - 2 . 2mU/ml, If 
2 1. 7(iU/ml) *3<k tf 8 0 fi (i^IS 2 m g /m 1 ) Srgftlt 3 C 

tEJioTlltS, C©»«jR*3 7'CTfO-16«fffl ( 51 HT 4 H ) '> t H £ 5 L * 
tf^>*i^-Ft5« #SRKJS*»7S-£5£fci^ 1 6 0 fi 1 O 0 . 1 MffiB&$»& 
&?K(K&ft& 5 0 m M ) KJtafcSo fi^Lfc (polymeric) x =y 7. ^ > - 7 ;l/ * U -fe -T > 40 

(Eppendorf 5804 il&flL 3, 0 0 0 r p m N 1 0 #) J: 
oTttiS^-^^o ±g#«**rL^MTP££U 6£ ^1 & JS K <fc DiSKILfc^!/^- 

frXU-bJ y<DMft.*ffl7£?Z (BMG7;I/*7*-yi/-F'J-^- (BMG F 
luostar plate reader)) c ^^^Stb (rate of fluorescence) 
(ex. 490nm, em. 5 2 0 nm) tt, X77>-*iStttlt«!lt5. I C 5 0 fit 
fflttStftMfcfflMJtyn-yl- (RFU-ve r s us - [I] p 1 o t s) K. «t 

[ 0 0 7 2 ] 

mmm a 50 



4 y - tf h D \L 3 P M N x =j 7. h V i/X (elastolysis)T >y -fe 4 : 
#7 -y -fe >f i* > t h^^ifii^ (polymorphonuclear cells:PMN s) O17XMJ 
r -f >y * #r > f + (elasto lytic potent ial ) £ $ £ T S fc &b *5 <fc Jff cp $ x 7 X * - 
HflC (degradatlon)©W#*ff«-r*fc«>ti£fflSn-B [Z. W. She et 

a 1 . , Am. J. Respir. Cell. Mol. B i o 1 . 9_, 386-392 
( 1 9 9 3 ) #JS] 0 
[ 0 0 7 3 ] 

iiLft h D^MfcX^X^y (tritiated elast in) Z 7 X ;l/ & It *) 1 0 /1 g , 96 
^i^yiz-KclJIitS. K»6J:tf#I [ZD- 0 8 9 2 (J. Med. Chem. 
4 0 , 1876-1885, 3173-3181 (1997),W095/21855) 10 
fccktfa l ^Df7--bVytt^- (a 1 P I) ] ft £ M M & M T- 7 x ;Wc fin x. 

-T3o $f*IS£7x;l/&fc») 1 x 1 0 6 £> 1 x 1 0 5 MM<0&m<Dm&X* . M £ ft fc 
7 x )l iz in x. § o ^?*IX7X^-K (1. 3/iM) ^corvt-foitta^hn- 
;l/ (positive control) t LTffflL, a 1 P I (1. 2 (iM) *»if^X77^-4fO 
Btt'fyt^- (positive inhibitor) i: LTf ffltSo liny ha-;V (cellular 

control)**, ^^l^^SflSSStft-Dttifl^ft l^f'lp© P MN s "c$i5o Z-OM 
M tit 3 7 icf a mm, ilDi'fy+a^-^-rt-C^y + a^-htSo 7° U - h 

(L uma p 1 a t eli^ : li*Oyyf 7>h ( scint i 1 lant)* # A, "?? 5 7" U - h 20 
) OSi5t8!)i;l/t7 5(i lSlT8t. £©7°b-h£$fttf7x;l/rtfcJI.x.&<& 
SSTRSL, ^xyl/^fcD 3»P^, 1f$g£^-##7y*- (beta counter) 1*1 

fc R & tf o 

[ 0 0 7 4 ] 

3 H-i7XfyOi7Af'jy7 (elastolysis)K «fc o X, ±M&M-?7J7>h ( 
counts) « ftn 1" 3 <> COX77hys/7*l«tS<:i:li, Ifi3yha-;k^^T 
, ± 51 * $ ft © F U ^ 7 A ( tr i t ium) M<J> + % C £ £ ^ o a 1 P I (i, 1. 2 (i M ( 
n = 3 (SSSKt-) 7 x ;1/ & ft 9 3 . 6 x 1 0 5 11) t*8 3 . 46 + 3. 97% 

(T^iOflHIIRM : me a n±s. e. m . ) T* & o 0 I C 5 0 fi§ > 45. 50 + 
7. 75nM (mean±s. e. m . ) Z D - 0 8 9 2 ( n = 2 (S 30 

4*Ft-) 7 x ;l/ 36 0 3 . 6x 1 0 5 JfflHS) iCftLXWfco 

[ 0 0 7 5 ] 

£ £> a 1 P IHif-^lCiO^, ZD-0 8 9 2tfPMNX7X*--tf©gft$lffiiFSiJ 
?*5Ci:«s?*t5i, CHftlSlfcioT, PMN stJ;5i7Xf y^ v l (elas 
tin degradation) 0*«5#tt#^IjcX7X* — #©;!jfcHiKJ:Sfe©-efc»K V h U >y * 
X^a/nf7- -tf (matrix metal lopro teases :MMPs) Oi^ffiOlyX f 'J 
f - ^ >y (elastolytic enzyme) £ <fc 5 tOflJiS^i: fc^^JtlS, # ?g H)3 ft £ 

KO^T, !f^(Di7XF'Jy7C*HNEft#tttf;I/ (HNE-dependent modeD^fe 

[ 0 0 7 6 ] 40 

gjtgy B 

— -t£ (membrane bound e 1 astase) -Y > • tf h p tc % § ffl * : 

&$>i$mfc$£-&t S17 x # - -ifii^©jfiij^^ti hfttpmr >y ■b-f & e ^ r « <: & t> n 

5„ !ift^5, 3 7 tt3 5^I1> LPSTilL, 1 6 0 0 r pratSlsSt 

§ (spun)„ Hlig-&X7X#--tf£ 3 %;<7*;l/A7;l/f t Ft 0 . 2 5%, 7*;l/ 

^^7;i/ftFf, 4 r -e 3 ft m , » « k @ £ -f § o & ^ x c <d m tp n * m ft £ (spu 

n), *&f* (vehicle) t §¥ fflHt £ £ fin * s m^X , llMeOSuc-A 1 a-A 

la-Pro-Val-AMC (#324740, Calbiochem-Novabi 
ochem Corporation, Merck KGaA, Darmstadt 
, Germany) ^ 2 0 0 /iMllD^So 3 7 t T 2 5 y^P a^-y 3 yi?)t, S 50 



JS * P M S F (7i;;M^X**^*7WJ F)?#jt?4, *t, i)l^ex : 
4 0 0 n m , em: 5 0 5 nmTitfo I C 5 0 i^^ ISMS^gilt tPflSiS^D y b 

[ 0 0 7 7 ] 

ill. gjjje r 

jJgJLA 

v >y h £ *5 § i!. 14 U fl f (acute lung inj ury) © y • If # € r ^ : 

tH^l7X^^ (HNE) «77K5B(i:aAl/T, i->MM*M£-££ 

o coif (Dtfitt, wtBjiii*SiJS"rsci:t<kt>T«is-rscfc^T*tSo 

[ 0 0 7 8 ] 

7 A^#;;l/i (HypnonO/>W # J (hypnove 1)/tK T? ft # L , HNEI 

fc«^7k^vY^n7.^U^7- (microsprayer)T?itt|& L , WKSAtS. KSHfc^ftl 

*tfM&i4\ jspim*?*. sfettiASiaot, # ^ us t & ^ u r^thnes 
84t§o o#aic % M*«JiS-5-ftg£ (yf^^v h /*;H£ 

(sodium pentobarbitone)) iaoT5ESt, K , If* 2 m 1 ©a/^J y«lffi 
&ifizk (heparinised phosphate buffered sa 1 ine(PBS) ) X #fc $ f § o fC W 5 Jffi IS #t & » 
(Bronchoalveolar lavage ( B A L ) volume)*IEi* L , "JR. fc , It y 7° ;!/ * >K ± K B ^ T 
43 < o §BAL +r yf)\/l£ 4 - 1 OtT'l 0 #|SU 9 0 0 r . p . m. T? jI # B t % „ 
JcmfrWlZmr , t/Hl/^h (cell pellet)* P B S t»T*?f£« ^>7";H#(/X 

h'J^;l/7ytxH7a5F (CTAB) /PBS^TBHU »I!S*ig#£-e3 
o tr^7°;Wi, Ml (blood content)* 7 v -fe Y 1" 3 3: X'&& L X 43 < 0 ttiskT^t^ 

(haemorrhage assay) ©MC, V y ~? )V * 8?<f L , iH£ 5 „ 1 0 0 \l 1 © & +r > 7° ;l/ * , 
9 6 tf x;l/¥Jg7°l'- b(DMM<D^ l/VrttAnS. ty7;Hit^THLT (indup 
licate)fi£i££ft3o 100(i 100. 1 % C T A B /P B S * 75 >^ J: LTtfe5o •> 
x;l/rtM©Mg*#ft7 l £gfr*ffl^T4 1 5 nmT'Ift5 0 ^*ft£t* 0 . 1 % C 
T A B/P B S*fg§§l(ilIIS(?)4 1 5 nmf(Di7tg (OD) £ tKX 

otttHf 5, ifaffiltt (Blood content values) * S^P ft H ( & 7° U - h lc ^ S ti £ ) 
titmtZ C tic J; o TffUL, @IR B A L mMKtt LX sEMitt § (normalised)o 

[ 0 0 7 9 ] 

*%Wit-£iWtt. 9? h ©£ © H N E ^ fg ffj jfil ^ x ;MC & 3 ^ © PI « Jgtfc © W M * , 

[ 0 0 8 0 ] 

HffljffiJ B 

77F fcfefrSiitt&J&fig©^ V • if #*r;l/ : 

x^ x *-^PI«£y*5 b ©*±tf 0 i^^x^-?^ h ({* 

i> 3 0 0 g) ki omg/kgorxe'jy*#A, 3 o#^fc:¥ffi**5c:&? 0 cn 

h*YV7;V7> (isofluran)lc <fc o Tftg£ I, Ctl £> fc £ ¥ If © m , Al^l 
SC'O^U-*-) ( 1 2 0 - 1 3 0 Rtt/», 10tttB*2OO-25O/il;Mi 
niVent Type845,Hugo Sachs Elektronik, Ge 
r m a n y ) * ffl ^ § ( vent i lated) c ^ 4 flft PI © £ m m Wl © 'fa % -51 (pericardium 

^>«*^LOMBlH«-&*. **»B*BliS£-e-f fc££iSB (LAD) T-fS] 
t*li§o C © * , j£j®©T*<l©M©-|"3:-?-jI-fo N SP * C , & Ic , £ © M 
&4Bffllll«S , &*. 5BB1C77 h*i-f;K*3^l«U * T? , **^^ L 
ADfcECGOfrBH) 3yhD-;l/TTfflitS. M $1 * > L A D ffl £ © fu $ 

|Lfti«I*i/OX7;l/- (Evans blue)T?^feL, i^T2 m m K« © T T C 
( h U 7 x x ;I/ x h- 7 V V *J A * n U F ) f fe^ t 5 il J: (: <); o t , 4 8^P H 1tilc^^-T 
5. ^^iE^t>c^ (#®m&m) SP^ (normoxic areas)«, WfetSfeb, dl Jfil (Fli 



ZftfchK it9oT^«l«) W» (ischemic areas)«, *fetC#feL, * L T H 5E 
Lfc 5E A, £11818) SP5> (necrotic areas)«, aftCDlSTfeS, Zft^ft 

(Dmm&ft* X* * y L SlC^tJ^ny^a-^-IilSa (computer planime 

[ 0 0 8 1 ] 



a q . tK 14 ( aqueous) 

cone. iH W % (concentrated) 

DM F N, N-'>*/f^$^A7 5F 10 

DM S 0 i? * =f- ;l/ X ;l/ * * 5/ K 

ei m^«r*-r*y{t(®M»«f) 

ESI Xl/^bDX^l/-^t>ft 

HPLC IE»ft*U7^77^- 

LC-MS »*^D7h^77lI»lff 

M p . Hi j£ 

MS «S#*T 

NMR ^1I«»17x^7 

of t h . aii (IRS) CD 

R, «flfl$|lB(HPLC) 20 

THF rh7tFn77> 
[ 0 0 8 2 ] 



it , A l d r i c hi»5IXLft»I*IK»l!t5i:l:ft<«il/ft, " 5"J * y ;!/ " 
Sfctt-S";*"**, Merck K G a A c omp a n y^60i"J *y/l/6 0(0 
. 040mm-0. 0 6 3 mm) ^17. aittlfi7t5 1 2 (Buechi512) 
$ fc M ftt © SftiS ««*ffl^T» 6 n« IE ti?nt^Si\ 
[ 0 0 8 3 ] 

#IR (preparative)H PLC T* fit 1! £ n t> (i , % ffl M t L T 7 -fe r- - h 'J >l t 7k 30 

* ffl W l : 9 6 9 : l « ^"7 ->'i > F *lffl I T R P l 8 - A 5 it'll ^ft„ 
[ 0 0 8 4 ] 
LC-MS/HPLC77&: 
L C - M S 73 m 1 

#gs:Micromass Quattro LCZ, H P 1 1 0 0 ; : U p t i 

sphere HDO, 50mmX2. Ornm, 3 /Ll m I i§ ttiffl A : tK + 0 . 05%^| 
, S ffi 8»J B : 7 -fe h - h U + 0 . 0 5 ; ^5 J?xy h : 0. 0 # 1 0 0 % A -> 

0 . 2 # 1 0 0 % A -* 2 . 9^ 3 0 % A -» 3 . 1 % 1 0 % A -» 4 . 5^ 1 0 % A 
;t-7*>: 5 5 °C ; M : 0. 8 m 1 /# I UV^ttj: 208-400nm o 
[ 0 0 8 5 ] 40 
L C - M S 7j a 2 

|g§: Wa t e r s Alliance 2790 LC ; Symme t ry 

C18, 50mmx2. 1mm, 3. 5 /i m ; fcB #J A : zk + 0 . 1 % # » , 7§ l±i #J B : 
Z-trh-hU^+O. 1 % 4 s B& ; y 5 5> X y h : 0 . 0 9i 5 % B -* 5 . 0 % 1 0 % B 
-> 6 . 0 # 1 0%B ; fifi : 5 ot ; MI : 1 . 0m l/^ ; UVM: 2 1 Onm, 
[ 0 0 8 6 ] 
L C - M S 7j & 3 

l^:Micromass Platform LCZ, HP1 100 lAHUqu 
asil C-18, 50mmX2. Ornm, 3 m ; r§ ttl S'J A : 7k + 0 . 05%^$?, 
StUIMB : 7tf-hy/V+0. 0 5%« ; )"7i/iyF : 0. 0 # 1 0 0 % A -» 0 50 



. 2 ft 1 0 0 % A -» 2 . 9ft 3 0 % A -> 3 . 1 # 1 0 % A -» 4 . 5 # 1 0 % A : 
* — 7y ■ 5 5 t ; : 0 . 8ml/5>;UV^t±i:208-400nm o 

[ 0 0 8 7 ] 
HP LC^S4 

M : H P 1 100 (DADfctti&ttt) ;#^A:Kromasi 1 RP-18, 6 
0mmx2mm, 3. 5 (i m ; gdil :A=5mlHC10 4 /l H 2 0, B = 7 -fe h 
- h >J )]/ ; 9 5 S> x y h : 0 # 2 % B , 0 . 5 # 2 % B , 4 . 5 # 9 0 % B , 6 . 
5 # 90%B;^ji:0. 75ml/^;Sg: 30t ; UVftffi: 2 10nra o 
[ 0 0 8 8 ] 

LC-MS7j%5 10 
«:Mi cromass T 0 F - MU X-^> ?-7i^X 0i^7l/iW>^i 
^i^ayClnterface 4 — fold parallel injection 
)-HPLC Waters 600;#^A:Uptisphere HDO, 50m 
mX2. 0mm, 3. 0 (i m ; iSUlM A : 1 l*+lml 5 0%^8, StUMB : 1 17 
•b h - h y ;i/ + i m i 5 o % ; 9 7 v>X y h : 0 . 0 ft 1 0 0 % A -» 0 . 2 # 1 
0 0 % A ^ 2 . 9 5^ 30A^3. 1 # 1 0 % A -> 4 . 5 # 1 0 % A -> 4 . 6 # 1 

0 0 % A 6 . 5 # ioo%A;*-7y:gi&;gKig:o. 8 m 1 I ft ; u v & to : 

2 1 0 n m o 



<$£§:Micromass Platform LCZ-HPLC Agilent S 
erie 1100;#^A:Grom-SIL 120 ODS-4HE, 50mmX 
2. 0mm, 3 p m ; » ffl ffl A : 1 1 * + 1 m 1 5 0 % . » W S! B : 1 1 7 -fe h - h 
'J ;V + 1 m 1 5 0 % % m ; y 5 *J x > h : 0 . 0 ft 1 0 0 % A -> 0 . 2 # 1 0 0 % A 
-> 2 . 9 # 3 0 % A -» 3 . I ft 1 0 % A -» 4 . 5 # 1 0 % A ; * - 7 > : 5 5 °C ; 
?ftii:0. 8ml/#;UVtfctH:208-400nm o 
[ 0 0 9 0 ] 
LC-MS 7 

«i#§:Micromass Quattro LCZ-HPLC Agilent Se 
rie 1100:*^A:Uptisphere HDO, 50mmX2. 0mm, 3 30 
ji m ; mm MA : 1 lzk+lml 50^1, miti MB : 1 1 7t h - h 'J + 1 m 1 5 
0 % %M ; 9 <v V X y h : 0 . 0 ft 1 0 0 % A -» 0 . 2 # 1 0 0 % A -> 2 . 9 # 3 
0 % A 3 . 1 # 1 0 % A -» 4 . 5 # 1 0 % A ; * - 7 > : 5 5 °C ; }5St jI : 0 . 8m 

UV^ffi: 208-400nm o 
[ 0 0 9 1 ] 



[ 0 0 8 9 ] 

L C - M S 6 



20 



mmm 1 a 

2-7Dt-5 - (1, 3-y**V5>-2-Y/P) tf y 5> > 

lit I 3 ] 
Br 



40 




6 - 7 a * - 3 - tf 'J j;>A;W^ft K ( 6-Bromo-3-pyr id inecarbaldehyde) ( 5 0 
Omg, 2. 7 m m o 1 ) £ 1 , ;1/ ( 2 0 0 m g , 3. 2 m m o 1 ) £ 

, >I jffi ft £P §§ *5 J: x ^ >y ^ (Dean-Stark trap) Z fit A fc ft jgg 7 9 X n 



50 



<f V 7 y rt— y X h 1 5 ( Amber lyst 15) ( 1 0 0 m g ) titfch/Hy (50ml) 

MX * : 0 . 489g (iiKi^)7 9%) 

H P L C ( 7a & 4 ) : 3 . 4 6 # 

MS (ESIpos) : m / z = 2 3 1 (M + H) + 

'H-NMR (300 MHz , CDC 1 3 ) : S = 8.46 (d, 1H), 7.64 (m, 1H), 7.49 (m, 1H), 4.15-4.0 
0 (m, 4H) ppm. 

[ 0 0 9 2 ] 10 

1 1 m 2 a 

5 - ( i , 3 - ¥ * * v ? y - 2 - J ft) - 2 - tr y *j y * ft # - h v ft 



^ttil A (2. 8 g, 12. Smmo 1) , J/r>fcIft (1. 6 g , 13. 8mm 
o 1) feJ;0'fh7 + X (h'J7i-/b*77^) (0) (1. 4 g , 1. 

3 m m o 1 ) * 5> * ;l/ # ;!/ A 7 5 H (1 0 0ml) CjgjgL, 8 OtT?g« (1 8 R9 
) fll # "fr 3 „ SKf h7 + X (F'J7ii**X7^) v i? V A (0) (0. 1 g) 

*ini, EiSfcistf ii# ( i 8 b# FeS ) 8 o °c-en# trff #^t-> 2 s m (48 &igi 

) IStfiltSo mm^M^T^m^L. 8! Sic* (l 0 0 m l ) %*DA, £$«J*ft 

(l 1) T-iHitSo *r«ffl*ifi* (200ml) T?gtr#L, 
-zkM^igjiL, ML, I^TflltSo 6 4 tflft Z ® ffi JM L T 5/ * a -\ + .-9- y 
^|if;^ffl^t->'J*y;K^D7^-77^«lt5t, 3?H{t-a-ti£6fe# 30 

n ^ h m m 1 1 t m s . 

iK * : 0 . 94g ( S H HX » <D 4 2 % ) 

H P L C ( 7? £ 4 ) :3. 2 1^ 

MS (ESIpos) :m/z=177 (M + H) + 

'H-NHR (400 MHz, DMS0-d 6 ): 8 = 8.81 (s, 1H), 8.09 (s, 2H) , 5.95 (s, 1H), 4.13-3 
.94 (m, 4 H) ppm. 
[ 0 0 9 3 ] 

m m m 3 a 

5-*;i/5;i/-2-eus>y* ;u # - h u ;i/ 
[ <fc 1 5 ] 40 



C ft: 1 4 ] 
CN 




20 



CN 




7?£a) : 

Dodd, D. et a 1 . [J. Org. Chem. 1992, 57, 7226-7 
234] 0)^micm\^rmmttl^:7-thy/7i<i 85 : 15 (59. 5 m 1 ) 4>© 5 50 



- ( 1 , 3-5?**y7>-2->C;l/) - 2 - tf u $; y i] )]/ X - h V ( % M 9 J 2 A ; 8 
5 0mg, 4. 8mmo 1 ) ©lUgli:, /^7 - F;l/XyX;l/*>l ( 1 0 2mg, 0 
. 5 9 m m o 1 ) * ijp * 5 0 E J& * » * (1 8 B# Pal) I^Tt'Ijf U ^^T', It^5 

( 5 0 m g ) 43 <fc tf zk (5ml) * jta A 3 „ £jStt£fc48H#IHIjS 

( quenched) "T 5, C©£j£«J*WI&x?-;l/ (1 0 0m IT 30) TWltti 
*S">i»-*jftItoT?iej*U III, XST?I»t5. 14*»*»IRHPLC7II8 

tit, MfeWMtfS o 

1R a : 0 . 66g ( S H 1R « © 9 3 % ) 

Hi ,6 : 8 0 - 8 2 °C 10 

HPLC(£?£4) :2. 1 3 # 

MS (ESIpos) :m/z=133 (M + H) + 

'H-NHR (400 MHz, DMS0-d 6 ): 6 = 10.18 (s, 1H), 9.21 (m, 1H), 8.49 (m, 1H), 8.27 
(m, 1H) ppm. 
[ 0 0 9 4 ] 
b ) : 

1. 04g (8. 2mmo 1 ) Ot + ^ 'J ;l/^n ij F (oxalylchloride)£ 8 m 1 © 5? 
^DD^if>tiS»t5, - 7 8°CT\ 1. 28g (1 6. 4mmo 1) © *J * f- A> X ;l/ 
**->F^iSTt§c <:©Si^-7 8 tT*2 0»^ljf L, ^^T\ 7 m 1 © S> * n n 
^^>fcS«PLfe||Jfifill5A©fL-&«jlg (7. 46mmo 1) * AD * % - 7 8 °C T' © M 20 

21IPIiit5 0 ^ V" 1 "Z? , 3. 4 g (33. 6mmo 1) OF'Jif^TSy* 
ITU # £ > Sig^Tltofci, c©ffi-&ft**7A^nvh^57w - A, 
ffigiJ ^*n^4^yfr^>*n^ + +fWMx^;l/2 : l) KioTlltS. 
IR » : 0 . 76g ( S H iR » © 7 7 % ) 

[ 0 0 9 5 ] 

H j 1 4 A 

5 - * ;i/ - 2 - tf y s> y f> & - b y ;u 

[Itl 6 ] 



36g (209mmoI)©2-y , D^-5-^f-;btfyv ? ^i:37. 5g (4 18m 
mo 1 ) © i/ 7 y (copper .cyanide)^ 5 0 0 m 1 0->"/f;V*ll/A7 5 Ftf 21 

f^IItSo 5 0 °C £ T £P L f£ , \ 0 %7 y * -T *mW. (500ml) £ 81 # L & 
#6*11*. *. no >-pJ*tH U * ttffi * fiS&v ~> * A T* £ft L > & 40 

* n^-y- WSElfcx?-;!/ 9 : l) t;:J;oT¥fSJ1~§ 0 
«R fi : l 8 g ( H H i& ft © 7 3 % ) 

'H-NMR (300 MHz, CDC 1 3 ) : 8= 2.4 (s, 3H) , 7.6 (m, 2H) , 8.6 (s, 1H) ppm. 
[ 0 0 9 6 ] 

mmms a 

5 - (t Fa + v'^f;!/) - 2 - e'J ->*y*;Vt* - F U ;V 



CN 



30 




CH 3 



[ it 1 7 ] 
CN 




4 A (DitSVd (1 3 g, 1 1 Ommo 1) I 4 0 Om 1 Or h^UD^y t 
SSLx 29. 4g (16 5mmol)©N-7n*:X7v'7.-i'5F ( N-bromosuc 10 

cinimide) £: 0 . 4 g (1. 6mmo 1) O'^yy^/HiH^^F (di benzoyl per ox id 

e)^*nx.§ 0 sj55s-&ti^3B#p B iji^tL, ^ btigf -e^aii, iti®-r§o z<D®mz 
7k^^-tmmi- h v 7 at? ^ g? ^ 7* * ^> 7 a iem u M^n^r-e^fs 

o 8S^2OOml©S?:fr*tf:/fc«J:tf2OOml03kfc:igflPL, WiW. ts f 7 A (4 4 

g, 4 4 Ommo 1) * j]Q X. , & , ^(D^^^lt^MT^Sff-rSo 

SPLfc^ MM L, -^na^y^iDi§ 0 ?f tit 4S « Off B* 

v^^->HT'S1U il^S5TfiSf^ 0 tSftS^n7h^7^ - 

, mffi^iJ ->^DA^^y/Mif;V 2 : 1) fcioTSHtS, 

>Ki : 5 . 2 g(IiiRI©3 5 %) 

'H-NMR (300 MHz, DMS0-d 6 ): <5 = 4.7 (d, 2H) , 5.6 (t, 1H), 8.0 (m, 2H) , 8.7 (s, 1 20 
H) ppm. 
[ 0 0 9 7 ] 

x^;l/ 4 - (4-->7/7i-/I/) - 6- >C^;l/-2-* + y- l- [3 - ( h U 7 
iVtD^f;n 7 x x - 1 , 2 , 3 , 4-f t-7t Fn - 5 - l^'J v>*y*;H+-> 

[ftl 8 ] 



7. Og (34. 29mmo 1) © N - [3 - ( h 'J 7;l/* D^f 7 x x /I/ ] IS fg 
(N-[3-(trifluoromethyl)phenyl]urea), 8. 99g (68. 5 8 mmo 1) (D4- > >7 
/^yXT^fkF, 8. 92g (68. 58mmo 1) ©if/1/ 3-^+7 7*77 
— r- (ethyl 3-oxobutanoate)fe i 2 O g U 'J Vlxf ;HXr/I/ (polyphosphori 
c acid ethyl ester) % 2 5 Om 1 © T H F cf> V MM £ 3 „ C<Dil-&tl^ 1 8 B# PeO il 
TtlfftSo SiUI; -e^JP Lfc&, M£ H^TTI^S; U SI M £ tti #J £ L T 

mSi-r So 

iRi : 13. 4 g (91%) 

'H-NMR (200 MHz , DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s, 3H) I 4.0 (q, 2H) ; 5.4 (d, 1 50 




40 



30 



H); 7.6 (n, 3H); 7.7 (i, 3H) ; 7.9 (m, 2H) ; 8.4 (d, 1H) ppm. 
[ 0 0 9 8 ] 

nmm 2 

4 - {5-7-fe^;l/-6-*^;l/-2-**7-l- [3 - (h'J7;l/*n^;l/) 7 
x - - l, 2, 3. 4-f h7t Fn-4-t!'J5->*-;H ^ 7 7- h U /I/ 
[ it 1 9 ] 



CN 




10 



26 5mg (1. 3mmo 1) ON- [3 - ( h D ;l/)7i-;!/] R ^ 

1 3 1 m g ( 1 . 0 m m o 1 ) © 4 - 7 7 7 ^ 7 X 7 ;!/ x H, feitflOflmg ( 1 . 20 
Ommo 1) 0) 2 , A-*l/*y 7 ^ 2 m 1 OT H F «fT?!BI?*, 3& tC , Mil© 

3 £ 7 A ^ n v h7 77^-^<fcoTM-f3o 
IK 1 : 2 9 m g ( 7 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 2.0 (s, 3H) ; 2.2 (s, 3H) : 5.5 (d, 1H); 7.5 (i, 1 
H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 2H) ; 8.5 (d, 1H) ppm. 
[ 0 0 9 9 ] 

m m m 3 

If/P 4 - (4-7nt7i-^) - 6 - ;!/ - 2- *+ 7-1- [3 - (h'J7 30 
;Vtn^;l/) 7 x - ;H - 1 , 2 , 3 , 4 - f h 7 F o - 5 - tf U 5 7* 7 * ;l/ # * -7 
7- h 
[ ft 2 0 ] 



Br 




40 



204mg (1. Ommo 1) ON - [3 - (f'J7;^D^f 7x^;b] ^ H % 
14 2mg (0. 7 7mmol)04-7n^-^7X7^7 i< tH\ fe^O'l 0 Omg (0 
. 77mmo 1) Olf/b 3 - t + V 7* / 7 - h % 2 m 1 O T H F *T?fiBS # 



IR g : 2 3 m g ( 6 % ) 

1 H-NMR (200 MHz , DMS0-d 6 ): <5 = 1.1 (t, 3H) I 2.0 (s, 3H) ; 4.0 (q, 2H) : 5.3 (d, 1 
H); 7.4 (m, 2H); 7.6 (m. 3H) ; 7.7 (m. 3H) ; 8.3 (d, 1H) ppm. 
[0100] 



if;i/ 4 - (4-i/7/7i-;i/) - 6- ^f-;u-2-^- + v- 1 - [ 4 - 7 ;l/ # n 
7 x - ;l/ ] - 1 , 2 , 3 , 4 - f F 7 t F n - 5 - t! 'J 5 > * ;V ^ + •> 7 - F 
[ { fc 2 1 ] 



1 5 4 m g ( 1 . Ommo 1) ©N - [4 - 7;l/tn7i-;H SI, 1 0 ling (0 
. 7 7mmo 1) (?) 4 - ->77 ^>X7;l/f t F, feitfl 0 Omg (0. 77mmol 
) (Dx.i-)V 3-* + V7^/7-F^2m 1 OTHF^T'II^t, # t , tt$*©zi 

iKfi: 40rag (1 4%) 

1 H-NMR (200 MHz, DMS0-d 6 ): <5 = 1.1 (t, 3H) : 2.0 (s, 3H) ; 4.0 (q, 2H) ; 5.3 (d, 1 
H); 7.3 (m, 4H); 7.5 (m, 2H) ; 7.9 (m, 2H) I 8.3 (d , 1H) ppm. 
[0101] 



if/V 4 - (4-->7/7i-;l/) - 6- ^^;l/-2-^- + v-i- [ 3 - ^ n n 7 
x - )V ] -1, 2, 3, 4-rF7tFo-5-lf'J$ + i/7 - F 

lit 2 21 



mm 4 





170mg (1. Ommol)©N-[3-^pn7i — ;l/]^l> lOOmg (0. 
7 7 m m o 1) ID 4 - '>77^>X7^ft Fl5<i;t>* 1 OOmg (0. 7 7 m m o 1) <D 



u m 1 3 m g ( 4 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): 5 = 1.1 (t, 3H) ; 2.1 (s, 3H) : 4.0 (q. 2H) ; 5.3 (d, 1 
H); 7.2 (m, 1H); 7.4 (a, 3H) ; 7.5 (m, 2H) ; 7.9 (m, 2H) I 8.3 (d, 1H) ppm. 
[0102] 

mm me 

(IS) - 2- n + ->-l-^f^-2-t + yif-^ 4 - (4 -fT S7 x.-iV 10 
) - 6- ^f-;l/-2-?j-^V- l - [3 - (h'J7^Un^f;l/) 7 x x ;H - l , 2, 

[ it 2 3 ] 



CN 




20 



200mg (0. 98mmol) ON - [3 - (F >J7^to^f ;V) 71-^] S SI 
, 129mg (0. 98mmo I) 04- > >7M>X7;I/f t 92mg (0. 49 
mmo 1) <D (1 S) - 2- n + '>-l-^f/P-2-t + Vlf^ 3-* + V7*^ 
<£ 2 9 StngOl'J Uy^x^^xx-r^^rSm 1 OTH F ^t'H? t 

So c©s^^*aaT"p 1 8«iniji#t5, mu^x^mLfcm, igi^x^Tt-is 30 

U 3»il*»'ItiJWi: LTS'*n'\*tf y/B£l£xf-;t/£/H^T, U * (c <fc 3 * 9 A * a 
Vh^77>f-C±^t»fit5„ ->*7XfUt7^yv-(Ol&l^#^n§o 
JR fi : 96mg (40%) 

1 H-NMR (200 MHz, DMS0-d 5 ): 8 = 1.3 (d, 3H) ; 1.4 (d, 3H) ; 2.0 (s, 3H+3H) ; 3.6 (s 
, 3H); 3.6 (s, 3H); 5.0 (m, 1H+1H); 5.4 (in, 1H+1H); 7.6-7.9 (m, 8H+8H) ; 8.4 (m, 
1H+1H) ppm. 
[0103] 

mm mi 

4 - {6-*f-;l/-5 - (4-t;l/^iJ-;l/A;l/#-;l/) - 2- 4-* v- l - [ 3 - ( 

F'J7;^o^^) 7 x x )V ] -1, 2, 3, 4-fh7tFn-4-lf'J$->"-;H 40 



[ it 2 4 ] 



CN 




1 5 0mg (0. 7 3mmo 1) <D N — [ 3 - (hy7;l/*0^;V)7i-;V] K Jl 
, 96mg (0. 73mmo 1) ©4-^7/^VX7*ftF, 63mg (0. 37m 
mo 1) (OA - ( 4 - t ;l/ * U - ;l/ ) -4-**y-2-^>y>«J:tf2 2 OmgO* 

o 

i& M : 2 8 m g (16%) 

'H-NMR (300 MHz , DMS0-d 6 ): S = 1.5 (s, 3H) ; 3.1 (m, 4H) ; 3.6 (m, 4H) ; 5.3 (br.s 
, 1H); 7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H) ; 8.0 (br.s, 1H) ppm . 
[0104] 

mmm 8 

4 - (4-->777i-^) - N, H-Vx.?-)]/ - - 2 - - \ - [3 

- (h'J7;l/tn^f 7i^;H - l , 2, 3, 4-fh7HFn-5-^ l J5^ V 
-9- 5 F 

[ ft 2 5 ] 



CN 




200mg (0. 98mmol) ON- [3 - (FiJ7;^a^f;l/)7i-;I/] £ X 
, 128mg (0. 98mrao 1) ©4-i/77^yX7;l'ftF, 77mg (0. 49 
mmo 1) CD 4 - ( 4 - ->*lf;l/7 5 / ) - 4 - V - 2 - 7^ 7 yj5 J; 2 9 5 m g 
© * U 'J>|lf/HXf;^3in 1 OTH F*T1IM5. C <D g 1* * S T T* 1 
8«FMtft§o SSS-e^iULfc^, 8i*«2TT'»SL, * » ffi M t L T J? * 

1R M : 106mg (47%) 



1 H-NMR (300 MHz, DMS0-d 6 ): 6 = 0.9 (m, 6H) ; 3.1 (in, 4H) I 5.2 (br.s, 1H); 7.6 (m 
, 2H); 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H) ; 8.0 (brs, 1H) ppm. 
[0 1 0 5] 

(4 - ->7/7i-;l/) - 2- **V-l - [3 - ( b V 7 >l * D * 
l , 2 . 3 , 4 - r h 7 t K u - 5 - \L V 5 i? y ft )\< # - h U 



6-757-4 

[ it 2 6 ] 
CN 




400mg (1. 97mmol) ON- [3 - (f 'J 7 x — ;l/ ] S< H 

. 1 9 9 m g ( 1 . 5 lmmo I) O 4 -->7;^>X7^f t Ffeitf 1 0 0 m g (1 
. 5 lmmo 1) OYD/^HJ/l/ (malononitr i le)* 2 m 1 O T H F ^ tH M fc 

1R fi : 4 m g ( 1 % ) 

1 H-NMR (400 MHz, DMS0-d 6 ): <5 = 5.2 (d, 1H); 6.0 (s, 2H) ; 7.6 (m, 3H) : 7.7 (m, 2 
H); 7.8 (m, 1H); 7.9 (m, 2H) 8.4 (d, 1H) ppm. 
[0106] 

mmm 1 o 

if* 4 - (4 - i> 7/7x^/1/) -3-*yl/;;i/-6-^f;i/-2-t + y- 1 - 
[3 - (h'J7;Un^;l/) 7il/l/] - 1 , 2, 3, 4 - f F 7 t F P - 5 - (f 
S> y A )]/ jJ? * 7 - h 
[ft2 7 ] 




CH, 



lOOmg (0. 2 3mmo I ) OilM U 1 m 1 ^ f ;1/*;H.7 5 KtiH L 
, , 3 5. 7 m g ( 0 . 23mmo 1) ©*;* I J;HD!JF (phosphorylchloride 

H P L C fC <fc o 



10 



20 



30 



40 



50 



1R 1 : 4 3 m g ( 4 1 % ) 

1 H-NMR (300 MHz, DMS0-d 6 ): <5 = 1.1 (t, 3H) ; 2.1 (s, 3H) ; 4.1 (q, 2H) ; 6.4 (s, 1 
H); 7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 4H) ; 9.2 (s, 1H) ppm. 
[0107] 
HI 1 1 

4 - (4--/777i-^) -6-*3-fr-2-**V-l- [3 - (h'J7^tD^ 
f - ;U ) 7i-;H - l, 2, 3, 4-fh7tFn-5-^U5^>A;l/*yi 
C ft 2 8 ] 



CN 




3 g ( 7 m m o 1 ) <D USStfiJ 1 % 5 0 m 1 <D 7k £ x £ / - )\s © 1 0 0 m 1 <D 5 % 7k ^ 
Bib, ^S^^tH^iJ LT V-b d a ^ y/* $ ; -)l*m V^T. -> U A t J; S tj 7 A 
IR fi : 1 . 2 7 g (45%) 

1 H-NMR (300 MHz , DMS0-d 6 ): 6 = 2.0 (s, 3H) ; 5.4 (d, 1H); 7.6 (m, 1H); 7.6 (m, 2 
H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H) ; 8.3 (d, 1H); 12.5 (s, 1H) ppm. 
[0108] 
IMj 2 

4 - (4-->7/7i4^) -6-^fil'-2-t + V- N- '/Dlf;l/- 1 - [3 - ( 
h V 7 Jl* D ^ f- 7k ) 7x^;U] -1, 2, 3, 4-rF7tFn-5-lf!J v>*>Ail/ 

[ft29] 



CN 




4 0 m g ( 0 . 1 m m o 1 ) <D % M 0Q 1 1 ^2m I 0'>"^f ;1/*;H75 FKSIL, 
7mg(0. 1 1 ramo 1) (D n - ^D If jl/7 5 1 5 m g ( 0 . 1 1 m m o 1 ) O 1 
- H KD + i/ - 1 H -*\yy h 'J 7 V - ;1/ 7k fa % ( 1-hydroxy-lH-benzotriazole hydrate 
) *5 £ CM 2 m g • ( 0 . Immo 1) <D 4 - V * f" 7b T 5 / tf U *J y £ fin X 5 „ £ rl £ 
I^Otfljf I, # l> -e , 2 lmg (0. 1 lmmo 1) <0 1 - ( 3 - 5? ^ ^ ;1/ 7 5 / 



"f n M )]/ ) - 3 - x 9- A/ ± # i? ■< 5 F tt £ * *P * 3 . COSJ£iS'&ft*SS'ei8Wf 
B9£#U ^ ^ T\ 7j< t » » x * ;U * )ta * 5o *r«ffi*«»7kttWtll*** U f A (satu 
rated aqueous KHS0 4 K ?}< *5 J: i& 7k T« ift # U SIS 8? h U At'Sil, 

<& 1 : 29mg (66%) 

1 H-NMR (300 MHz , DMS0-d 6 ): 5 = 0.7 (t, 3H) ; 1.3 (sext, 2H) ', 1.7 (s, 3H) ; 3.0 (q 
, 2H); 5.4 (d, 1H); 7.6 (m, 3H) ; 7.7 (m, 2H) ; 7.8 (m, 2H) ; 7.9 (m, 1H); 8.1 (d, 
1H) ppm. 
[0109] 

mmm i 3 

4 - (4-->7/7i-^) - N- (2-^h^^>x^;l/) -6-*f"7l/-2-**V 
-1- [3 - (f'J7;Wo^f;l/) 7 x x /I, ] ' - 1 , 2, 3, 4-fh7tFn-5- 
if U 5 y y * ;l/ # * -9" 5 F 



4 8 m g ( 0 . 1 2 m m o 1 ) <0 % ffi m 1 1 £ 2 m 1 © *? * * ;!/ * ;V A 7 5 F £ m flt L 
, 1 0 m g ( 0 . 1 3mino 1) <!)2-^+->If 1 8 m g ( 0 . 13mm 
o DOl-tFn + ^-lH-^yyhyrV-yl/^atlfeitfl 5mg (0. 12m 
mo 1 ) 04-i/^f;I/75;e'J^V«iD^5. & )S ?Ji n" $3 3E: 0 °C fit J$ L N * ^ T* , 
2 5mg (0. 1 3mmo 1) <D 1 - (3 -->*^;l/7 ^ - 3 - X. )]/ % )]/ 

#->^5FilS^iDiS. :©El58^ft*iia , ei 8 fl# ffl jft # L , & v» T% ?K t ft It 

>Jf AtlEIL, Jl£TT-||#§£ -tffgSif 3o &glcj£CT, £$tl£Hf;: 77 5 A * n v 

IR fi : 22mg (40%) 

'H-NMR (300 MHz, DMS0-d 6 ) : 6 = 1.7 (s, 3H) ; 3.2 (s, 3H) ; 3.3 (m, 4H) ; 5.4 (d , 1 
H); 7.6 (m, 3H); 7.7 (m, 3H) ; 7.9 (m, 2H) ; 8.1 (m, 1H) ppm. 
[01 10] 

mmm 1 4 

4 - (4-->7;7i-;l/) - 3, 6-5>**;l'-2-**V-l- [3 - ( 

hl)7)b*B^;l/) 7 x — 71/ ] - 1 . 2, 3, 4 - f F7t Fd - 5-t!'J v>*y*/l' 
# * 3/ 5 - h 



[ ft 3 0 ] 
CN 




C it 3 1 ] 
CN 




cr -ch 3 



89mg (0. 2 lmmo 1) <9^|»l 1 ^ T H F 2 m 1 ^ © 6 0 %?KHtt F 'J ■) A 
( & <M ^ © ) 12. 4mg (0. 3 lmmo 1) HttlCiP^i. COB^HSSfif 

2 n$ m m n *r a « & ^ *e * 2 6 m g ( 0 . 2 1 m m o 1 ) © m m & * f- & * tu *. , & t „ 
z. <Dm&m*mux-mfc 2\$mMnir %>o ^ t* , ?j< t n & x jv * tu x. , *r « *a * * * 



Urn ■ 85mg (93%) 

'H-NMR (200 MHz, DMS0-d 6 ): 8 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 2.8 (s, 3H) : 4.0 (q, 2 

H); 5.5 (s, 1H); 7.6 (in, 3H) ; 7.7 (m, 1H)I 7.8 (m, 2H)l 7.9 (m, 2H) ppm. 
[01 1 1 ] 



if* 3-7-bf;l/-4 - (4 -•>777i-;l') - 6- ^f;V-2-^-^V- 1 - 
[3 - (h'J7;Ud^f;V) 7 i - ;l/ ] -1, 2, 3, 4 - f h 7 t Fn - 5 - If H 

lit 3 2 ] 



lOOmg (0. 23mmol)<D|IMl£THF2ml^cD60%7j<ig{fc7"h , J^ 
A ( S£ » Jft * © ) 1 2mg (0. 28mmo 1) ffiffiMlClm Z. Z o £ ®iB-&»*£iBT» 2 
ISHSfftS, 9 1mg(l. 1 6mnio 1) OiftTtf* (acetyl chloride 

c ©8£to*S&"eMfc: 2 i$fflj|t#-f s. 7j< » » x ?• ;i/ * *n 

l&» : 9 3 m g (85%) 

1 H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.2 (t, 3H); 2.1 (s, 3H) ; 2.5 (s, 3H) : 4.2 (m, 2 



CN 



O 

x 

H 3 C^N 




O' ^CH 3 



H); 6.7 (s, 1H); 7.4 (m, 1H); 7.5 (m, 2H) ; 7.6 (m, 1H); 7.7 (m, 1H); 7.8 (m, 1H) 
; 7.9 (m, 2H) ppm. 
[0112] 



USSffiJ 1 6 

6 - (4-'>7/7i-^) -4-**-;l/-2-**V-3- [ 3 - (hU 
7 )V * n * f- )l ) 7 x x - 3 , 6-->*tFo-l, 5 ( 2 H ) - tf U 5 v 7 > S> * ;V # 

~> v — h 
[ it 3 3 ] 



lOOmg (0. 2 3mmo 1) ©ilM 1 ^ T H F 2 m I ^© 6 0 %7j<Htt F U ^ 
A ( S£ & ift tp © ) 1 2mg (0. 2 8mmo 1) HlttoiSo COig-&1»*gSn?2 
MWtS, ^^T*, 1 2 6 m g ( 1 . 16mmol)©*nnKgftxf-;l/(xf-;l/ 
^ a 'J F*;!/*^— h : ethyl chloridocarbonate) * An 7L , ^ K % £ <D MS % % 1? M 
K: 2 l^pfflSUfr So ^^-e, 7j< i: ft K x f- ;1/ £ A % #*fi**fc.fc tf Jfi#T?ifei* BK 

IR fi : 92mg (79%) 

'H-NMR (200 MHz, DMS0-d 6 ): 8 = 1.2 (t, 3H; t, 3H) ; 2.1 (s, 3H) ; 4.2 (m, 2H) ; 4. 
3 (q, 2H); 6.4 (s, 1H) ; 7.4 (m, 1H); 7.5 (m, 3H) ; 7.7 (ra, 1H); 7.8 (m, 1H); 7.9 
(m, 2H) ppm. 
[01 13] 



x^-;l/ 4 - (4-^7771-)!/) - 6- ^^)1-1- (3 -^f)l/7i-il/) - 2 
- * * V - 1 , 2, 3, 4-fF7tFn-5-l!iJ5 '>">*;^l+->7- h 
[ ft 3 4 ] 



CN 




O ^CH 3 



as ga i 7 



CN 




CH 3 



1 5 0 m g ( 1 . Ommo 1) ON- [3 - ^;l/7i-;H SI, 1 0 1 m g ( 0 . 
7 7 m m o 1) <D 4 - 7 / ^ ^ X 7 ;!/ x t: F *5 J; tfl OOmg (0. 7 7 m m o 1) © 



3-**V7^y|if /!/ (if ;1/ 3-**V7^7-l> : ethyl 3-oxobutanoate) 

o's + ^y/Biifil/Sl^T, U * t <t S * 7 A ^ n v h y 7 7 - K «fc o T «.« 
1R 1 : 8 m g ( 3 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) : 2.0 (s, 3H) ; 2.3 (s, 3H) ; 4.0 (q, 2 
H); 5.3 (d, 1H); 7.0 (m, 2H) ; 7.2 (m, 1H) I 7.3 (m, 1H)I 7.6 (m. 2H) ', 7.9 (m, 2H) 
; 8.2 (d, 1H) ppm. 

[0114] 10 

nmm 1 8 

x =f- ;l/ 4 - (4-*nn7xx;i/) -6-*?-;l/-2-;*-*y- l - [3 - ( h U 7 
i^n^f/b) 7i-;l/] - l , 2 , 3 , 4 - r h v t H n - 5 - kT ' J 5 V y t> # * *> 
5- h 
[ ffc 3 5 ] 



204mg (1. Ommo 1) ON - [3 - (f'J7;^a^f ;H 7 x x S< * ^ 

108mg (O. 7 7ramo 1) ©4 - ^Da^yX7;l/fH F^itf 1 OOmg (0. 
7 7mmo 1) O 3 - t^V 7^ y|xf ;^ 2 m 1 O T H F ^ til I, ^ t , M^M 30 

IR fi : 2 9 m g ( 9 % ) 

'H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H); 5.3 (d, 1 

H); 7.5 (m, 5H); 7.6 (m, 1H); 7.7 (m, 2H) ; 8.3 (d, 1H) ppm. 
[01 15] 



X =f- }l 6 - (7"ut^f/P) - 4- (4-->7;7i-^) -2-**V-l- [3 
- (h'J7;l/tn^f;l/) 7 x x ;l/ ] - 1 , 2, 3, 4 - f f 7 t Fo - 5 - If 'J 5 40 



CI 




O ^CH 3 



20 



mm i 9 



[ it 3 6 ] 
CN 




M M 1 £ 1 00ml®^on*;VilciSSt5, 0 



4 8mmo 1) £0fti*STt5 o :©S^ft%iSlf2 



:ff 



5 5 



H-NMR (200 MHz, DMS0-d 6 ) 
5.4 (d, 1H); 7.6 (a, 3H) 



10 



1R 1 : 3 . 2 g (90%) 

6 = 1.1 (t, 3H); 4.0 (q, 2H, d, 1H); 4.6 (br d, 1H); 
7.7 (m, 2H); 7.8 (m, 1H); 7.9 (m, 2H) ; 8.6 (d, 1H) pp 20 



[01 16] 

m m m 2 0 

X^;l/ 4 - (4->7/7i-*) - 6- [ (->'xf;V7$y) - 2 - :* 4=- 

y - l - [3 - (hU7;l/*n^;l/) 7 x - ;1/ ] - l , 2, 3, 4-fh7tFn-5 

- If U v>">A/H*->7-F 

[ ft 3 7 ] 
CN 




20mg (0. 0 4mmo 1 ) O^lMl 9^2ml07tf> / lCi§l|L^ 
g (0. 1 Ommo 1) <Di/X.3->\'7 S.y*ti\K5 0 £ <DU^% ZMUX* 1 8 
, 3fcV>Tf. &&*K£"F T*l££f §o Sfi*^«?HPLCt<toT««-rSo 
iRi: 1 5mg (7 5%) 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 0.6 (t, 6H) I 1.1 (t, 3H) I 2.0 (in, 2H) I 
H); 3.1 (br d, 1H); 3.9 (br d, 1H); 4.1 (q, 2H) ; 5.4 (d, 1H); 7.5 (m, 
m, 4H); 7.7 (m, 1H); 7.9 (m, 2H) ppm. 
[01 17] 

mmm 2 1 

x f - ;l/ 6 - ( 7 - V J * f- )l ) -4 - (4-i/7/7i-;l/) - 2 - 
3 - (f^/l/tn^;!/) 7 x x ;l/ ] - l , 2, 3, 4-fh7tFn-5 



* t , 8 m 



2.2 (m , 2 
1H); 7.6 ( 



V - 1 - [ 

- tf y 5 ^ 



30 



40 



50 



lit 3 8 ] 
CN 



HN 




50mg(0. lOmmo I) 1 9* 2m 1 ©7t h VtSHIL, 18 

mg (0. 20mmo 1) <D7 - V ^ Z> 0 COS^»4Siaif 1 8 HHiMffL, # 

IRS: 28mg (55%) 

'H-NMR (300 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 3.6 (d/d, 1H) ; 4.1 (q, 2H) ; 4.4 (d/ 
d, 1H); 5.4 (m, 2H); 6.2 (m, 2H) ; 6.5 (i, 1H); 6.9 (a, 2H) ; 7.6 (m, 6H) ; 7.9 (m, 

2H); 8.4 (d, 1H) ppm. 

[01 18] 



( + ) -If ;1/ 4 - (4-->777i-)l') - 6- ^f-;l/-2-* + V-l- [ 3 - 
(h'J7;l/*n^;I/) 7i-;l/] - l , 2, 3, 4 - f h 7 n F n - 5 - ^ 'J $ y # 
;l/ * * > v - )- 
C ft 3 9 ] 



1. 5mlOfti|if;HcSfi?nftft^ftl OOmg, *7AKBD 8 3 6 1 ( * / 
N-^?^'Jn^;l/-L-n^i/V- l -^>f;I/7$ Ftl^<*7;W> l J*y 
Rffl«ftt'A v lll^iEP-A- 3 7 9 9 1 7 mm) , 250mmX20mm 
> TgtfiSiJ Slxf;K M 2 5ml/», IS 2 SAi 2 5 0 0 |i K i 

tB 2 5 4 n m o 

'H-NMR (300 MHz, DMS0-d 6 ): <5 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H) ; 5.4 (d , 1 
H); 7.6 (m, 3H); 7.7 (m , 2H) I 7.8 (l, 1H)I 7.9 (m, 2H) I 8.4 (d , 1H) ppm. 
[a] 20 =+3. 3° ( A = 5 8 9 n m , V 5 uu * $y ^ c = 535. Omg/10 
0ml) 



112 2 



CN 




xr ^ch 3 



[0119] 



m m 2 3 



(-) - x f- Jl 4 - (4—>7/7xr./l0 - 3, 6-S?^f-;l/-2-**V-l- 
[3 - ( h U 7 A/ # o * ;1/ ) 7 x-Jl] - 1 , 2, 3, 4-f h7tKD-5-tf'J5 

[ft4 0] 



lOOmg (0. 2 3 mmo 1 ) OlI«2 2 ^ T H F 2 m 1 tfi <D 6 0%;J<iftt F U 
7 A (ffittiftff O) 1 4mg (0. 35mmo 1) S ffl M lC j}Q K. Z> „ £ ©g£«J ^^rST' 
2 B# PeS Jl # t %> o ^l/^T', 2 9 m g ( 0 . 2 3 m m o 1 ) <D fifi M 'J * )l Z isa * , 20 
£©iB£1fc*£fiT?Hlc 2 BSH!lll#-rSo zk » x ;l/ £ An * , *r«ffl**fc 

<fc U mth'JDiteil, So 

l& M : 76mg (74%) 

'H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 2.8 (s, 3H) ; 4.0 (q, 2 
H); 5.5 (s, 1H); 7.6 (m, 3H) ; 7.7 (m, 1H); 7.8 (m, 2H) : 7.9 («, 2H) ppm. 
[a] 20 = -18. 1° (l = 5 8 9 nm> -^DD^y, c = 5 3 0. Omg/1 
0 0ml) 

[0120] 30 

mmm 2 \ 

X^;l/ 4 - ( 6 - i/ T 7 - 3 - \L V i/ x )l> ) -2-** [ 3 - 

(FiJ7;PtD)!f;l/) 7 x x ;V ] - 1 , 2, 3, 4 - f F5t Fa - 5 - ^'j 5->*y* 
;l/ # + ~> 7 — h 
[ fk 4 l ] 



fh7tFa77> (5ml) ^ £D ^ M 3 A (76mg, 0. 58mmol) 0)MW 
}S ffi £ . 3-t+V7"^yiif;l' (75mg, 0. 58mmol) , N - [3 - (h'J 
7 ;l/ * a ^ f- ) 7 x x ;U ] £ £ (l l 8mg, 0. 58mmo 1) 43 <fc # U >J y $? x 50 



CN 




H 3 C 




40 



f/UXf/l' ( 2 0 0 mg ; Cava et a 1 . , J. Org. Chem. 1969 
,3 4, 2 6 6 5 ©^JEtfto T §r fc £ fl li £ ft fc ) £ fin * % 0 fcfoU&WlZ 2 BfS ( 4 
8B*IBI) a»L, fOt, gl^DMSO (2ml) 1?$«5L, & , »®HP LCICJ: 

1& 1 : 9 2 m g ( H ft l& « <D 3 5 % ) 

MS (ESIpos) : m/ z = 4 3 1 (M + H ) + 

HPLC ( 7? ?£ 4 ) = 4. 6 3ft 

'H-NMR (300 MHz , DMS0-d 6 ): S = 8.76 (s, 1H), 8.36 (d, 1H), 8.16-8.00 (m, 2H) , 7 
.83-7-74 (m, 2H) , 7.75-7.58 (m, 2H) , 5.47 (d, 1H), 4.03 (quartet, 2H) , 2.06 (s, 10 
3H), 1.08 (t, 3H) ppm. 
[0121] 



4 - {5 - ( l H - <t 5 ? V - )l> - l - >r A ;l/ # - ;l/ ) - 6- ^^;l/-2-^-^v- 

1- [3 - (h'J7;l/*D^f;l) 7 x - ;H - 1 . 2, 3, 4 - f F 7 t Fd - 4 - If 
U5i?-iH ^ y V - b V >l 
C ft 4 2 ] 



5 m 1 f;V*/H7 5 F«t»0 3fclSffll 1 1 <Oit&W> 5 0 1 m g (1.25mm 30 

o 1 ) mmiCs 567mg(3. 5 m m o 1 ) <D N , N - * /V # - )]/ V << 5 it V — to (N, 
N-carbonyldiiiidazole)*An*3o C © S JS £ tl * - Ift » B t 7c ft % }S«*HST^iR 

iLtistSo ^js^^^xf-^fftAft, ^ K , ?j< £ £ o~ m ?t -<r s 0 es m v ^ 

1R * : 500mg ( H H IR fi 8 8 . 6%) 
MS (EI) : m/ z = 4 5 2 (M + H) + 

'H-NMR (200 MHz, DMS0-d 6 ): 8 = 1.40 (d, 3H) , 5.5 (d, 1H), 7.0 (s, 1H), 7.55-8.0 
(a, 9H), 8.4 (s, 1H), 8.45 (d , 1H) ppm. 
[0 1 2 2] 

m ffi. m 2 6 40 
2 — FotJ/lf ;1/ 4 - (4-->7/7i-^) -6-*f-;1/-2-**V-l- 
[3 - (FU7/^D^f;H 7i-;H -1, 2, 3, 4 -f h5t Kn- 5 - liU 5 
i? > * 7t> # * 5 - h 



fiSfflJ 2 5 




20 



C f t 4 3 ] 



HO 




MMM 2 5 (Dit&M 4 5 . lmg(0. lniio 1) 4lf l/>i"j3-*0. 5ml 

tin a s„ siiSii^«j*» i o o i HMfft So nw'fe. £ (DKfc,M^ya*ftm h 

PLC Agilent Zorbax Extend C18 20mmX5 

Omm, 5|iin;ig|A : 7*F-h'J;K ®MB :7j<+0. 1 %I7>^-7 ; ^*7->* 
X > h : 0 ft 1 0 % A , 2 # 1 0 % A s 6 ft 9 0 % A , 7 # 9 0 % A , 7 . 1 ^ 
10% A, 8 ft 1 0%A 2 2 0 nm;iiAl:$ ! l 5 0 0 |i 1 ; SAifc (numb 

er of injection) : 1) tC<fcoTfitt|-rSo tH**H7^577*J'3y4ift 1 * 20 
£T«fS <T So 

1R1 : 2 2mg ( @ §m $ M © 4 9 . 4%) 
MS (EI) :m/z = 446 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.05 (d, 3H) , 3.5 (quartet, 2H) , 3.95-4.15 (m, 2 
H), 4.75 (tr, 1H), 5.45 (d, 1H), 7.55-7.75 (m, 5H) , 7.75 (d, 1H) , 7.85 (d, 2H) , 
8.35 (d, 1H) ppm. 
CO 1 2 3] 



2 - (->^f;V757) X^/l/ 4 - (4-i/7;7i-;l/) -6-*f-;l/-2-*3=- 

V - 1 - [3 - ( h U 7 ;V * n * ;!/ ) 7 x x ;l/ ] - 1 , 2, 3, 4-f h7tFn-5 30 
- tf y 5 i>' > ^7 ;l/ # * i/ 7 - K 
lit 4 4 ] 



HSI0!l2 50fl:£14l4 5. lrag (0. lmmol) 42 - (^^;k75/) I?/ 
0 . 5mlldB^§„ 1 0 0 1 MIS t5o ft^ls £ <D£J& 

jg^D^^IHPLC (*7A: Ag i 1 en t Zorbax Extend C18 

20mmX50mm, 5fim:»jiA:7-bh-hy;l/, »JKB:*+0. 1 % » 7 > 
^rX7 I 7 , 7->*I>h : 0 # 1 0 % A , 2 # 1 0 % A „ 6 ft 9 0 % A, 7 ft 9 0 
% A , 7. I ft 10% A, 8^ 1 05SA : 2 2 0 nm ; iiAi :|>15 0 0 |i I 50 



mm 2 7 




40 



iR«: 24mg ( H f£i HX S © 5 0 . 8%) 
MS (EI) :m/z = 473 (M + H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): S = 2.05 (d, 3H) , 2.1 (s, 6H) , 2.4 (m, 2H) , 4.1 (m, 
2H), 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d , 2H) , 7.7 (m, 2H) , 7.8 (d, 1H), 7.85 (d , 

2H), 8.35 (d, 1H) ppm. 

[0 1 2 4] 

m m m 2 8 

2 - ( 4 - t? I) V - ;l/ ) X ^ ;l/ 4 - (4-5/7/7i-;l/) -6-*^;!/ - 2- ** 10 
V-i - [3 - (f'J7;Un^f;H 7i-;H - l, 2, 3, 4-fh7tFn-5 

[ It 4 5 ] 



HM2 5©{t:-£$l4 5. lmg(0. lmmo 1) *2 - (4-(f>J^^^) 1^/ 

-;l/0 . 5mi£j(in*5oE£ig£&*ftioot;7iB#liSS#-fSo? ! &a?^ £ 

I^ft*»HHPLC (*7i: Agilent Zorbax Extend C18 
20mmX50mm. 5 )» m ; jgl A : 7t F- HJ ;K » JK B : # + 0 . 1 % M 7" >- 
tz7;)"7^l>F: 0^ 1 0 % A % 2 # 1 0% A, 6^ 9 0 % A „ 7 # 9 0 30 
% A , 7. 1 # 10% A, 8 # 10%A ;SS: 2 2 0 nm;aAI:$?) 5 0 0 /i 1 

IRS: 17mg (SHIR«©3 3. 5%) 
MS (EI) :m/z = 507 (M + H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): 5 = 2.0 (d, 3H) , 2.9 (tr, 2H) , 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d, 2H) , 7.5 (d, 1H), 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 
(d, 1H), 8.4 (d, 2H) ppm. 



2 - ( 2 - tf U *J - ;l/ ) 4 - (4-^7/7x-;l/) -6-*^;l/-2-* + 

V - 1 - [3 - ( h V 7 )l * u * =f- Jl ) 7i-*] -1, 2, 3, 4-fh7tFn-5 




20 



[ 0 1 2 5] 

g j 0U 2 9 



40 



[ it 4 6 ] 




2 5 (Dit&ya 4 5 . lmg(0. lramo 1) «2 - 1^ 

- o . 5mifcin*s.Eiss£to*fiioor^iiisisa^*-s. c o s 

i^i^^iRHPLC (*7i:Agi lent Zorbax Extend C18 
20mmX50mm, 5/im;i§iA:7-bh-b'J;K SiB:7j<+0. I %WkT V 
€^■7 ; ^7'>*I> F - Oft 1 0 % A , 2 # 1 0 % A , 6 # 9 0 % A , 7 # 90 
%A, 7. 1 ft 10% A, 8 # 1 0%A 2 2 0 nin;aAl:|)5 0 0 (i 1 

; f£Ai£ : l) t;:J:oTfflia-r§o 4)S«%dA/t^«77^f3>*Ift, M^fem 20 
it it § o 

IR1 : 2 2mg ( a II 1R » CO 4 3 . 4%) 
MS (EI) :m/z = 507 (M + H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): S = 2.0 (d, 3H) , 2.9 (tr, 2H) , 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d , 2H) , 7.5 (d, 1H), 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 

(d, 1H), 8.4 (d, 2H) ppm. 

CO 1 2 6] 



2 - (2-:**V-l-VfnU> >, -;l') x^;P 4 - (4-V7/7i-*) - 6 - * 
?fr-2-**V- 1 - [3 - (f'J7;l/tD)tf;l/) 7x^;U] - 1 . 2, 3, 4-x 30 
h 7 t F n - 5 - tr 'J 5 y y fs )l # * i/ v - h 
[ <t 4 7 ] 



^Sfi0!l2 50{fc£&4 5. lmg (0. lmmo 1) *1- (2-t Fn + '/lf *) 

- 2 - \L p u >>V y o . 5mi tAn*.^ £/Srli^£&j 1 o o °ct- i m fS M W f 3 „ ft 

9ft, COSSS^Hl*»SH P L C : A g i 1 e n t Zorbax Ext 

end C 1 8 2 0 ram x 5 0 mm, 5 |i m ; A : 7-b h - h U ;K SI B : * + 

o . i %17yt^7 ; ^*7->*xyh : o^} l o % a , 2 ft l o % a , 6 # 9 o % 

A, 7^ 9 0 % A , 7. 1 # 10% A, 85) 10%A;$f: 2 2 0 nm;aAi 50 



mm 3 o 




IK S : 25mg (S f£i i& fi © 4 8 . 8%) 
MS (EI) :m/z = 513 (M + H ) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 1.8 (quintet, 2H) , 2.0 (d, 3H) , 2.1 (tr, 2H) , 3. 
2 (tr, 2H), 3.4 (tr, 2H) , 4.0-4.2 (m. 2H) , 5.35 (d, 1H), 7.55 (d , 1H), 7.6 (d , 2 
H), 7.7 (tr, 2H), 7.8 (d, 1H), 7.9 (d, 2H) , 8.4 (d, 1H) ppm. 
[0 1 2 7] 



mmm i 4-1 6 <D^\mzwvx % #?Mt£ti£Mf?>o 
c* 2 ] 





Wig 


M-l *^ 


l%l 




jTO. >/j Vi 

IM+H|+ 




CN 


































31 




JtlKfl 1; 


85 


4.01 (1) 


516 




CN 


UteWI 1 ; 








32 


A 




79 


4.09(1) 


498 




CN 


































33 


] I 

ex,* 


HJ6#J 1 ; 


15 


4.28 (2) 


458 




CN 










34 


H 3 C A N^O ^° 


SlfcM 1 ; 


97 


3.97 (2) 


543 

























[S3 ] 



35 



mm 



H 3 C" ^0 




O 




[M+H] + 



£ n y K 
(dimethylcarbamic 
chloride) 



98 



4.00 (2) 



523 
[M+Naf 



36 




nmm i ; 

(methyl chloridocarbonate) 



96 



4.10 (2) 



488 



37 




mmm i : 

: Vvvi^ d ^ K 



58 



4.59 (2) 



520 



38 




43 



4.42 (2) 



486 



C* 4 ] 



39 



40 



41 



42 



mm 




o 

11 ^ o 

H 3 C" "o" y V CH 3 



CF 3 





H 3 C" 




H 3 C O 





2 - ^ 

#/^#-?-- h 

(2-methoxyethyl 
chloridocarbonate) 



mmm i ; 

(isopropy! chlorido 
carbonate) 



95 



67 



%MW l ; 

f a y K 
(diethylcarbamic 
chloride) 



Hffi^J l ; 

* ? a y K 
(methyl {metbyl- 
suifonyl)- 
carbamic chloride) 



18 



40 



4.12 (2) 



4.55 (2) 



4.25 (2) 



4.10 (2) 



[M+Hr 



532 



500 



529 



565 



10 



20 



30 



40 



mm 



iRfi 



[M+H] + 



43 




h 3 c ~<r y f n 

iy; n o ° 




f£J6#J 1 ; 
2 -^n^-Tir hT $ K; 
2 .5 SI: (equiv.) 



54 



3.7 (3) 



CF, 



487 



44 




2.5 (equiv.) 



67 



3.8 (3) 



488 



45 



46 




i ; 

2 — y p -=e 

2.5 Sli (equiv.) 



28 



2.9 (2) 




HX^N^O ^ 



CF, 




£tfi*l 1 ; 
2 - n d / 9vU) 

2.5^1 (equiv.) 



37 



4.0 (3) 



473 



521 



1% 6 ] 



mm 



to* 



«ft##f 

rM+Hr 



47 




l ; 

N-(2 -yo^if^) 
— N , N - 

t Hb^p 5; K; 
2.5 (equiv.) 



82 



2.98 (2) 



529 



48 




H 



CF, 




mmm i ; 

-T-t h7 5 K; 
2 . 5 i ft (equiv.) 
h !) 



65 



3.70 (2) 



501 



49 




mmm i ; 

3 nap' ^-/P) 
2.531 (equiv.) 



15 



3.68 (2) 



521 



50 




mmm i ; 

4 p p ^ <?-/u) 

If!) ^VfiSSi; 
2.5 S ft (equiv.) 



21 



3.47 (2) 



521 



im 7 ] 



MO \/4 


81 3g 








[M+H] + 




CN 


mmw i ; 




















51 


HX^N^O H 

(X, 

3 


— \ W — A x¥*/-t\>> • 
t Kd^p; K; 
2 . 5^1 (equiv.) 


6 


2.97 (2) 


510 




CN 














mmm i ; 








52 


Ci CFj 


3 p p p< ^/U) 
- 1,2,4- 


37 


4.0 (3) 


469 




CN 














USSW 1 ; 








53 


(2 -p< h^rv^^vU) 


91 


3.77 (2) 


545 



[012 

mmm 



8 ] 



8 ] 



#^§- 


mm 






R t |#] 


[M+HJ+ 




CN 


N — [3 -( h !i 




















54 


HsC ^'T^NH 

II T 

H,C N^O 

CX, 


4 - i/T MyX 
7^ft K; 
/> ^~ f\s 3 - 


79 


3.68 
(2) 


416 




CN 


N-[3 -( h y 








55 


H a C N^O 




58 


4.09 
(2) 


456 




CN 


N~[3 -(Ml ^/W^-n 








56 


CH 3 0 

H a C N^O 


4 -i/T 
7/Urfc K; 


85 


4.03 
(2) 


444 




CN 


N-[3 — ( h y ^/U^n 












4 - v-T / 








57 


° H 3 C A N-S> 


^yX/^f t K; 
( I R ) - 2 - ^ h^rv 
- 1 - * f-Jls- 2 - 


73 


3.82 
(2) 


488 



10 



20 



30 



im 9 ] 





mm 






R« l#| 










I%1 




|M+H] + 




CN 


xt r q / L |] -7 »iyT}- n 




















58 


v A A 

rS 


4 - i/T / 'OX 
Tyu-r t K; 
N, N-e/^/U- 3 - 


9 


3.22 
(2) 


429 



[0 1 2 9] 

&Jg_gjL5 9 

x f - ;1/ 4 - (4-->7y7x-;l/) - 6- ^^;l/-3 - [2 - ( 4 - t ;l/ * U - 1\> ) 

-2-t*Vif;I/] - 2 - * 4=- V - 1 - [3 - (h'J7;Hn^;l/) 7i-^] - 1 

, 2 , 3 , 4 - r h 7 t F a - 5 - tf U 5 ->* > * 71/ * * >"7 - h 
lit 4 8 ] 



CN 




80mg (0. 1 6mmo 1 ) i?)^Ii4 4^:2 m 1 ®'>"^ f ;V*;H*7 $ FtifiL 
, 1 6 m g ( 0 . 1 8mmo I) 'J 24mg(0. 1 8mmo 1) Ol-t 

K n * i/ - 1 H - ^ y V h U 7 s / — ;l> tK fcl ft 43 «fc 2 0 m g (0. 1 6 m m o 1 ) © 4 - 

5 y tf u y^Anx 5 o Ej£ig£«B£ 0 tT-IS L, 3fcl^Tf, 3 5 m g (0. 
1 8 m m o 1 ) © l - (3-->*^^75/^ne;b) -3-if ;l/*i^;->^; Fil 
i&Z1mzz> 0 c ©£fSil^14j*^ST? 1 8 ufffll8# £ ^ * , * ft & x ^ A/ * ta x. § 

IKS: 78mg (85%) 

1 H-NMR (300 MHz, DMS0-d 6 ): 6 = 1.1 (t, 3H) : 2.0 (s, 3H) ; 3.4 (m, 4H) ; 3.6 (m, 4 
H); 3.7 (d, 1H); 4.1 (m, 2H) ; 4.5 (d, 1H); 5.5 (s, 1H); 7.6 (m, 5H) ; 7.8 (m, 1H) 
; 7.9 (m, 2H) ppm. 
[0 1 3 0] 

mmm 5 9 ©#«kjp ut, 



1 0 ] 

mn&w 



mm 



fM+Hl + 



60 



CN 



O "CH 3 




H*W4 4; 
N- p< fvP 

tf^ 7 ^ V 



90 



2.93 
(2) 



CF, 



570 



61 




O CH, 



H160U4 4; 
N -(2 - 7 5 J 



87 



2.93 
(2) 



558 



62 




O "CH, 



CT N CH 



CF 3 




^Jfe^)4 4; 
(THFt>2M) 



83 



3.84 
(2) 



515 



[0131] 

mmm e - s o^m&m ct, ^oft^ni^iiii-r 3„ 



[811] 





mm 
















i%i 




(M+HJ 4 


63 


CN 

6 


N-[3 - 

(h JJ ^/U^D^A-) 

4 - VT J '<> XTJlo-r t K; 
1 -(3 - / f-fr- 1,2,4 


23 


3.80 (3) 


440 
















5-<{Jl')T± b > 








64 


CN 

H.C'N^O 

(X, 


N -[3 - 
7*-;^ mm; 
1 - ( 1 , 3 - 

^y/f 7 ✓ — ;u — 
2 --O!") Tir h >- 


23 


4.42 (2) 


491 


65 


CN 

(X, 


N-[3 - 

(h y yjisj-n * ^fr) 

4 - >T y-<yXT^ft K; 
5->5 L /l^-2 l 


33 


4.3(1) 


428 


66 


H3C ' 0v j(]l 

H,C N^O 


N-[3 - 

( h y P ^/^) 

7 = ~;U)mm; 

4 - v-r y^yxr^ft K; 

i h*y- 2, 
4 > 


3 


3.47(2) 


430 



[$ 1 2 ] 





<*£ 




[%l 


(*Jfc) 


IM+H] + 


67 


CN 

iff 1 1 

rS 


N-[3 - 
( b V 7/\y*u / f-fr) 

1 -(2 -y l) 1,3- 


13 


3.70(2) 


452 


68 


< 

0 ^ 

( 


NH 


N-[3 - 

( h ]) y iviru * 
y*~;u]mM\ 
4-v-T /^yX7/Uf t K; 
1 - 7 1 , 3 


14 


4.03 (2) 


462 


69 


CN 

F ' c ji r 

H 3 C^N^O 

6^ 


N-[3 - 

( h V 7/u*u / 

i , i , i — h y y >v*u 

- 2 , 


5 


3.9(3) 


454 



30 



[0 1 3 2] 

mm mi o 

4 - (4-J/7/7i-/V) - 6- ^^^-2-^ + 7-1- [3 - (h'J7;l/^n^ 
^ ;!/ ) 71-*] - 1 , 2 , 3 , 4 - f h 7 t H p - 5 - e U 5 'J y ft ;l/ * * V 5 H 
[ {t 4 9 ] 

CN 




200mg (0. 5mmo 1) O^lJMl 1 ^ 5 m 1 Cf h 7 H H D 77 Vt^lf U 50 



& £ „ 6mg (0. 05mmol)<D4-N, N - '>*^ S / If 'J ^ 77mg ( 

0. 6 m m o 1 ) £> N , N -->"^ V l?;l/Xf ;l/7 5 >t5 iO* 1 1 5mg (0. 6mm 
o 1 ) 0) ^ > V Y u 7 V - )]/ - l - /I/ * * >> - h U 7. (ifnyj?/) * X * - * A *\ + 
^7/Wn*X77 - h (benzotriazol-l-yloxy-tr is (pyrrol idino)phosphonium hexaf 1 
uorophosphate)^ilP fL & „ gjSS^»%lfi'f 1 5^fflIHL, 5ml (2. 5 

mmo 1) (T)7 y^~7 (i/'t^^ y^T'O. 5 M ffi £ L T ) All 3. 5 <> C © K Jfc g £ 

**sfiT?ii$mi«#L, & ^ -e , 7ktwm^?-frttiNz-%> 0 tiffi^aKthu^ii? 

1RI : 5 5mg ( H H iR * <D 2 8 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.8 (s, 3H) ; 5.4 (d, 1H); 7.2 (br. s, 1H); 7.4 ( 10 
br. s, 1H); 7.6 (m, 5H) : 7.7 (m, 1H); 7.9 (in, 2H) ; 8.1 (d, 1H) ppra. 
[0 1 3 3] 

mMMi 1 

( + ) - 4- (4-->7/7i^;b) - 2- * [3 - ( b U 7 

;l/ * n * =J- >l ) 7i-;H - 1 , 2 , 3 , 4 - r h 5 t H p - 5 - t? U 5 5? > * ^ # > tt 
C ft 5 0 ] 



CN 




20 



ilil 1 CDXt^f .tV-^ + 7;HS»ffiH P L C [^7iKBD 8 3 6 1 (t/V 

- NT-^^r^un>T;l/-L-n^s/>-i-^y^;l/T5Klcar3<4 t 5;l/^U*y;V 30 
^ffli^^n^SE P-A - 3 7 9 9 1 7 # fig) , 2 50mmX20mm, 

mmm ■■ mm^^^-^^ ^ / -^^wm^-^^. wtm 2 5mi/#>sfi 2 3°c,^ 

ffi 254nm] KioTirif So 

1 H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.0 (s, 3H) ', 5.4 (d, 1H); 7.6 (i, 1H); 7.6 (m, 2 
H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H) ; 8.3 (d, 1H); 12.5 (s, 1H) ppm. 

[a] 20 = + 2 . 5° (l = 5 8 9 nm, * £ / - ;V > c = 505mg/100ml) 

[0134] 

gi as g j 7 2 

( + ) -2-tFD + ->Iflb 4 - (4-i/777i-;W - 6- ^f-;l/-2-*4=- 
V-l - [3 - (h'J7;Un^;l/) 7i-^] ~ 1 , 2, 3, 4-f h7kFa-5 40 



C it 5 1 ] 




7;1/3>T1:\ 1 560mg(3. 8 9mmo 1 ) ©1117 1 ©fc^ft^ 1 9. 6m 
1 ©DMFCllO^So 1. 095ml (7. 86ramo 1) Oh 'Jlf ^T^^ilf 1 
. 11ml (15. 7mmo 1) © 2 tx^f /-/l/%Jn* ft fiJSS^14l*fi 7 

t5o C©g|ii£8ml<E>**/-;l/K:Att* & £ , »|HPLC (i)7A: Nuc 1 e 
osil 100-5 C18 Na u t i 1 u s< 2 0 x 5 0 mm, 5fim ;glA : 20 
7 -fe h - h U ;l/ , ^ & B : * + 0 . 3 % * m ; y 7 ~>* x y h : 0 # l 0 % A % 2 # l 

0 % A % 6 # 9 0 % A , 7 # 9 0 % A , 7 . 1 # 1 0 % A „ 8 # 1 0 % A I % 5 
: 2 2 0 nm;aAi:|)5 0 0 /i 1 ; SAi : 1 8) iCckoTfitlJ-rSo £ $ tl £ # A, 

IKS : 1 2 9 0 m g (SlftiRfi© 7 4. 5 % ) 
MS (EI) :m/z = 446 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): S = 2.05 (d, 3H) ; 3.5 (quartett, 2H) ; 3.95-4.15 (m, 
2H); 4.75 (tr, 1H) I 5.45 (d, 1H); 7.55-7.75 (m. 5H) ; 7.75 (d, 1H); 7.85 (d, 2H) ; 
8.35 (d, 1H) ppm. 

[a] 2 0 =11 4. 3° ( A = 5 8 9 n m , * * 7 - /I/ , c = 455mg/100ml 30 

) 

[0135] 



5 - {5-7-fe^;i/-6-^^/i'-2-5l- + v-i- [3 - (F'J7;l/tn^f;l/) 7 

x x )]/ ] - 1 , 2 , 3 , 4-fh7tFn-4-eiJv>"z;H - 2 - t? U V y f> )\< # - 
h U 71/ 
[ <fc 5 2 ] 



CN 




f F5KFn77y (5ml) «fO«*«3A (75mg, 0. 57mmol)©M# 



50 



m ffli K. , 2 , 4 -^>$ y*J*y (5 7 mg, 0 . 57mmo 1) , N - [3 - (h!)7 
;Un^f;I/) 7i-;P] IS fit (1 16mg, 0. 5 7mmo 1) 6itf*'J 'J 
;HXf;l' ( 2 0 0 mg) [Cava et a 1. , J. Org. Chem. 3 4 , 2 
6 6 5 (1 9 6 9) ®¥)BtffioTlrftfc«||Shft] £ fa * 3 0 K JS £ tl £ 2 4 B# Ful 
SjJS U ifi^DMSO (2ml) Tf&fR & IC , »JRH P L C £«t oT«8 

t«. 

IR 4 : lOlmg ( Jl t§ HX a <D 4 4 % ) 

1 H-NMR (200 MHz , DMS0-d 6 ): <5 = 2.02 (s, 3H) ; 2.24 (s, 3H) ; 5.54 (d, 1H) ; 7.52-7 
.90 (m, 4H); 8.08 (d, 2H) ; 8.50 (d, 1H); 8.81 (s, 1H) ppm. 
[0136] 

iiu 4 

( + ) - 5- {5-7-trf-;l/-6-^f-;l/-2-^- + y-i- [3 - ( ]> U 7 At * D ^ 
7 x ^ ;l/ ] - l, 2, 3, 4-fh7tFn-4-i;'J5i?-;W - 2 - fcT 'J S> f 
* ;l/ # - h V ;U 



^*M7 3 OitVf *V-**7;H^*H P L C [A7AKBD 8 3 6 1 
- N-^^Jn^/iz-L-n-f^y- l - ^f;I/75 K M "5 < * 9 /V f U * y )V 
tl/ * £ - , M # fif & Fwl ^ $B E P - A - 3 7 9 9 1 7 # PS ) . 250mmX20mm s 
i§tB£iJ : »ISx^;l/->* * 2 5ml/», jg£ 2 3 °C , ft 

ffi 2 5 4 nm] tioT^lfS, 
MS (ESIpos) :m/z = 401 (M + H) + 

[a] 2 0 = +25. 1° (i = 5 8 9 nm, * Z S — ;K c = 5 0 5 mg/l O 0 m 1 

) 

[0137] 

1 1 1 7 5 

2 - ( 2 - fcf y 5? ~ ;l/ ) 2?)]/ 4 - (4-->7/7i^^) - 6- ^f-;l/-2-** 
y - 1 - [3 - (h'J7;Hn^f;V) 7i-;P] - 1 , 2, 3, 4-f h5HFo-5 



[ it 5 3 ] 



CN 



HX 




[ it 5 4 ] 



CN 




10 



0 . 4 m 1 0) m. St 5> * f - ;!/ * ;l/ A 7 5 F "J 1 © H 1 1 m g ( 0 . 1 

m m o 1 ) }S ffi K ^ 48. 6mg (0. 3 m m o 1 ) © N , N - % jl # — ;1/ V s 5 2" »/ - 
;P # jta * 5 o c©EJSig£-»* l R#iattBL;fc&* C ©EJSg-&14l**T**&!R U #fc> 

itSo C O 8 & IC % 0. 5 m I (0 ( 2 - ¥ V i/ - )l) * $ / ~ )\< % f)U 7L Z> 0 C © S ffl 

cleosil 100-5 C18 Nautilus 20mmX50mm, 5 m 20 
; mm A : 7-b h - h V ;K r§ £g B : zk + 0 . l ; > h : 0 # l 0 % A 

, 2 # 1 0 % A , 6 # 9 0 % A „ 7 # 9 0 % A % 7 . 1 # 1 0 % A , 8 # 10 

% A ; mm 2 5 m 1 ; $1 : 2 2 0 nm;aAl:|)5 5 0 (i l ; SAifc : 1) 

IR ft : 17mg ( H H l& § <D 3 4 . 5%) 
MS (EI) :m/z = 493 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): (5 = 2.1 (d , 3H) ; 5.15 (dd, 2H) ; 5.45 (d, 1H); 7.05 ( 
d, 1H); 7.3 (dd, 1H); 7.5-7.85 (ra, 9H) ; 8.35 (d, 1H); 8.5 (d, 2H) ppm. 
[0 1 3 8] 

m m m 7 6 30 

2 - ( 3 - V *J - ) if;I/ 4 - (4-->7/7i^^) - 6- ^^;!/ -2-^" + 
V - 1 - [3 - (hiJ7;Wn^;l/) 7 x ^ ;b ] - l . 2, 3, 4-f F7tFD-5 
- M U 5 y > # 71/ # * 5 - h 
C {k 5 5 ] 



CN 




40 



0. 5 7ml©S£J*$?*?-;l/#;l/£75F#©fSflii0!ll 1 © ft ^ «J 6 0 . 2mg (0. 
1 5mmo 1 ) SiSlC^ 72. 9 m g (0. 4 5 m m o 1 ) © N , N — j] )\/ ^ — )\> V 4 5 



T|&£-r§ 0 ;icr)MtC > 1 8 5 m g ( 1 . 5mmol)©2-(3-£y^;Wx*7 

- )\>18 &TS 2 0 \i 1 (0. 2 7mmo 1) O f 'J If ^75 V^iOX 5 0 K JS ig £ ft # 1 
0 0°CTl^^Ijft§, *1>T\ u<D£j£fI£ft£0. 4ml (D^ ^ «L, 
ML, MHPLC Nuc 1 eos i 1 100-5 C18 Na 

u t i 1 us 200101X500101, 5f*m;r§^A : 7 -fe h — h U Jl> % }S B : zk + 0 

. I%*|;f7->"iyh:0^ 1 0 % A , 2 # 1 0 % A , 6 # 9 0 % A , 7 # 
9 0 % A , 7 . 1 # 1 0 % A % 8 % 1 0 % A ; m.M 2 5 m 1 /# \ W. S : 2 2 0 n 

m;axi:« 5 5 0 (i.l ; ax» : l) fc<fcoT»«f*o IM^tA.T-i^??^ 

lKM:44mg(aiilK*©57.9%) 10 
LC-MS (E I, :m/z = 507 ( M + H ) + , R t = 3 . 1 9^ 

[0139] 



4 - (4-^7/7i-;V) - 3, 6-S>*f-;l/-2-**V-l- [3 - ( h U 7 ;!/ 

*n^f;l/) 7 x :=. ;l/ ] -1, 2, 3, 4 - f h 7 t Fn - 5 - e U = ^ y*;Vt;yi 
[ft 5 6 ] 

CN 



4. 1 g (9. 2 5mmo 1) OHlMl 4 1:1 0 0 m 1 ©x^ y-;W:g|t § D il 
<D , 7k fc ft 8? t 7K & ft * 'J 7 A ( 2 5 m m % ) m m 6 . 2 m 1 (27. 6 m m o 30 

1) ^AP^§o EJ£fi-&ft*£fiTM 8^^ftit5o 2fci^"T», Mfc, zk fc W L It 7j< IK 
{k*U'7A(2 5SS%)?gril2. 4ml (5 5. 2ramo 1) ^Mx, SSS^ft^ 

2Hfp E Sfli#-fs 0 c ©SlS^^ft^7kT'^3^ ^Hx^;l/T-3|5|fflai-rs 0 TKffl* 1 N 

, i/'j7jl:<l:5*7i,^n7h^77Y-(cioTiiat5. 

iR ■ : l. 5g (IiiRi©3 9%) 

MS (EI) :m/z = 4 16(M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): S = 2.0 (s, 3H) ', 2.8 (s, 3H) ; 5.5 (d, 1H); 7.6-7.8 ( 
m, 6H); 7.9(d, 2H) ; 12.6 (s, 1H) ppn. 40 
[0140] 



ji 7 7 




20 



C* 1 3 ] 



mm 



R. I#l 



|M+H| + 



78 




nmwi i; 



56.9 



3.45(5) 



493 



79 




Uttftl l; 
2-t Kndrv-Tir K 1 ' 



61.1 



3.38(5) 



459 



80 




$tt0ll 1; 
2-t Kn ir->xf;U- 



80.9 



3.5(5) 



487 



81 



"O' "NH 

o ..AA 




1; 



56.2 



3.44(5) 



487 



HjC N O 



CF, 




»=kr -Mr- m 


44* * ft- 

mm 




IRS 
1%) 


03 ft) 


|M+HJ + 


82 


CN 


mmmi i : 

(1 -*<f-)V- 1 H- 
*9 J—>\> 11 


45.8 


2.87 (5) 


496 


83 


H 3 C^ 


CN 
^1 

NH 


£16011 1; 
2 -(1 H-fc* 9/— A- 
— 1 — < /i-)^ ^ y — /u 


60.6 


3.7(5) 


496 


84 


( 

H 3 C^ 


CN 

NH 
TjAo 

^CF 3 


Hi£0iJ 1 1 ; 
2-(lH-l. 2, 4 
- V x )T)/—>u-i-^/V) 
m*y-/u •»> 


67.1 


3.48 (5) 


497 


85 


CN 


nmmi i; 

(2-hydroxyethyl acetate) 


56.1 


3.98 (5) 


488 



r±j tea 




iii <ft> re? 


[%! 


R« IT?] 
(#£) 


(M+H|* 


86 


CN | 


1 1 ; 

2-(*^f/U7Sy)-2- 


34.6 


2.9(5) 


502 


87 


.c 

™> H 3 C X 

c 


CN 

NH 

^CF 3 


*ife#J 1 1 ; 


54.8 


2.86(5) 


487 


88 


I 

H 3 C^N 

c 


N 

V NH 

K 


**« i i ; 

2 -(i -troy v^yu) 


56.2 


2.86 (S) 


500 


89 


CN 

C^ 0 XX n .ch3 

6,,, 


2 -(3 - bf y v^/V) 
3i ^ y —)V 


58.9 


3.36 (5) 


522 



im i e ] 







til ov nc »w 


tea 
i%i 






90 


CN 

N H 3 C^N^O 

ex., 


3S16W7 7; 


61.9 


3.64 (5) 


507 


91 


CN 

° ^C^nAo 


mmi 7; 

2-t Kn3r->7th7 5 K 0 


53.6 


3.54(5) 


473 


92 


CN 

CH 3 0 >p 
° H 3 C^N^O 


^it#j7 7; 
2-t KD^^f^- 


54.6 


3.68 (5) 


501 


93 


CN 

.6 

H3C^N^ 0 AA N .CH 3 
° H.C'SAo 

^^CF 3 


H«!!0ij7 7; 
2-t Ko= J rv' 
xf;U7t h T 5 K 


66.6 


3.59 (5) 


501 



20 



30 



40 



[H 1 7 ] 









Iks 




jar / V 












|M+H|* 


94 


CN 


7; 

(l-^f/l'-lH- 


34.0 


3.02(5) 


510 


95 


CN 

H 3 C^N^O 


SlSS#l7 7; 
2-(lH-f?/-^ 
- 1 — f^)at^/— ;U 


61.5 


3.91(5) 


510 


96 


CN 

1 


%mmi 7-, 

2-(lH-l, 2, 4 
- h 3 7^- 1 — Y/H 


71.8 


3.64 (5) 


511 


97 


ex., 


HteM7 7; 
2-t Ko^xf^ 
Tir? — h 


53.2 


4.12(5) 


502 



10 



20 



30 



40 



C* 1 8 ] 



mmm 



mm 



|M+H]* 



98 




CF, 



MMW7 7; 
2-{-^f^7i;) 



25.9 



3.02(5) 




516 



99 



H.C*. 




54.6 



2.98(5) 



502 




%mm7 7; 
2-(l - f n y >>"=WU) 
J— /V 



55.9 



2.98 (5) 



|gjfi«7 7; 
( 2 - f 'J v?-^)* * / — ^ 



67.1 



3.91 (5) 



514 



507 



t? *s c & t> n -s o 

[0141] 

1 0 2 



x^;l/ 4 - (4-->777ir;H -1- (3, 5-^^DD7x-;l/) - 6 - * f- 
;l/ - 2 - * * V - 1 , 2, 3, 4 - f b 7 t K n - 5 - If n > * /V t* * 7 - h 



[ it 5 7 ] 




CI 



CI 



10 



7 ;!/ rf 7 T 7? , 30. 8mg (0. 1 5mmo 1) (ON - (3, 5 - '7 7 n n 7 x x ;l> 
) @< H £ 0 . 5ml0y* + *yif039. 3mg (0. 3mmo 1) <D 4 - * )l 5 ;l/ * 
W-b»J;l/, 3 9mg (0. 3mmo 1) flif;!/ 3-**V7*/7-h6J:tf9 

0 m g (D h V * f- ;b S/ U ;l/ # U * X 7 7 — h ( trimethyls i lylpolyphosphate) t £ i> IC , 

8 o °cv 4 mmmnt % * & m <o d m s o * m hu l /c % , c © s ri % * s s t > * t 

,^S!HPLC (*7i:Agi lent Zorbax Extend C 1 8 2 0 
mmx 5 Oram, 5 |im ; iSlA : 7-feh-hU;l/, SiB : *+0. l%i7Vt-7 20 
7j< ; 7" v X 7 h : 0 ft 1 0 % A % 2 # 1 0 % A „ 6 ft 9 0 % A , 7 # 9 0 % A 
, 7. 1 # 10% A, 8 # 1 0 % A ; iS3 2 5 ml/»;i!S: 2 2 0 nm;aA 

1 : 8'5 0 0 (i 1 ;iiXiSj: l) EioT«8t«. 4fi8»*fr/oT?^S77^S/3>* 

IR « : 3 8 . lmg(aiiiKM(D59%) 

LC-MS (EI, :m/z = 431 (M + H) + ,R t =4. 1 4 # 

[0142] 
liij 0 3 

X^;l/ 6-^^;l/-4 - (3-xhn7xx;V) -2-** 7-1- [3 - (h'J7 
;l/ * n * f- ;!/ ) 7 x - ;!/ ] - l , 2 , 3 , 4 - -f h 7 t K a - 5 - t? U 5 i/ 7 # A/ # * S' 30 

[ ft 5 8 ] 




30. 6mg (0. 1 5mmo 1) ON- [3 - ( I- V 7 )\< * a * f- )l ) 7 x — ?l ] g< 
^ £ , 0. 5 m 1 ©yt^fyt 0. lml©DMF4"045. 3mg (0. 3mmol 
) 0 3--FD'(>X7;l'f t F, 39mg (0. 3mmol)©x^;l/ 3 - * * 7 7 
^/7-bfe<t(;9 0mgO^'J 'jyfxf ;l/iXr;V [Cava et a 1. , J. 
Org. C h e m . 3 4 , 2665 (1 9 6 9)©^HSfctEoTiff;fc£aS!!i£nfc] t t 

t , 8 0VT 1 8B$H3jg£:"5-f3o 2 0 0 (i 1 OD M F **ftllftj*, C K JS 
^ML, »|HP LC Nu c 1 e o s i 1 100-5 C 1 8 Naut 50 




40 



i 1 us 20mmx50mm, 5)jm;glA : 7th^h'J;K 7§ $ B :7j<+0. 1 
% # » ; y 7 V x > 1- : 0 ft 1 0 % A , 2 # 1 0 % A % 6 # 9 0 % A % 7 # 9 0 
% A % 7 . 1 # 1 0 % A , 8 # 1 0 % A ; jffi M 2 5 m 1 /ft I & fi : 2 2 0 n m I 
aA*:^800/il 1) tioTiifS. 4***^^7^*77*^3 

© s : 34mg ammiumo 5 0 . 4%) 

LC-MS (E K :m/z = 450 (M + H) + , R t =3. 9 4ft 

[0143] 

i£M 1 o 2 ©^ine^UT, aofc^tofclilifi-rs. 

im i 9 ] 







LLi jBfe rg" yrl 


ih7 -& 
Hx M 

(%] 


<#ife) 


[M+H] + 


104 


° 9 

t 

^N0 2 


N-(3-^hP7x^U)f|; 


70.5 


3.65 ( 


417 


105 






81.3 


3.61 
(6) 


427 




H 3 C^N^O 

A 
































106 


F 

0< ii 

H 3 C^I*r 5f O 
^N0 2 


^fvf 3-**y7? /T— h 


56.8 


3. 63 
(6) 


400 


107 


Br 

°*ifi H 

^N0 2 


N — (3-^hC7x^) JS^; 


69.5 


4.02 ( 
5) 


461 



[01 44] 

jLjjjj Q8 

4 - (4—>7/7xx;lO - 6- ^^;b-2-^- + V- l - [3 - ( h U 7 ;l> * n * 
^ ;i/ ) 7i-;b] - i, 2, 3, 4 - f h 7 n F o (f y $ - 5 - A ;H* >S 2 - s/ 

[ it 5 9 ] 



CN 




9. 87g (48. 3mmo 1) ©N- [3 - (h'J7i^n^f;H 7i-^] S< fH 
* 12. 68g (96. 68mmol)04-'>7y^yX7;VxtlH\ 15g (96. 
68mmo 1) CD (2-^77 x^;l/) 3 - * + V7"^y 7- h ((2-cyanoethyl) 3-ox 
obutanoate)*5 J; 3 7 . 5 g <D # V U y|if;UXT;l/$ 2 5 0 m 1 © T H F >f T*i 

i^^So c©g£to*assT-ei8i$ifast#-f*o ssfe^sptfc^, j§ & * x £ r 

MM : 25g ( S H l& M 1 00%) 

'H-NHR (200 MHz, DMS0-d 6 ): S = 2.1 (s, 3H) ; 2.8 (m, 2H); 4.2 (m, 2H) ; 5.4 (d , 1 
H); 7.6 (m, 4H); 7.7 (m, 2H) ; 7.9 (m, 2H) ; 8.5 (d, 1H) ppm. 
[0145] 

nmm i 09 

4 - (4-->7;7iX*) - 6- ^^;1/-2-t}- + V-1- [3 - ( h U "7 ;l/ * P * 

f - ;l/ ) 7 x x ;i/ ] - 1 , 2 , 3 , 4-fh7tHntfij;i/*y-5-A;H-FU;l' 

at 6 0 ] 

CN 




0. 609g (1. 5 2 mm o 1 ) ©ISSi 7 0 ^ 6 0 m 1 CD T H F t i)g L, 1. 2 
4g (l 2. 9 3mmo 1) <D (7 F * v- A;l/t^/l/X;l/7 7^^;!/)- h 'J lf;l/7 > 
tz^A-N-^^'fy ( (methoxycarbony lsul famoyD-triethylammoniura-N-betaine)^ 

IHT->^nn^>/^y-;l/|g^i5'ffl^fe->iJA(:J;5A7A^D7h^77 



iKi : 2 4 9 mg ( S iii i& « © 4 3 % ) 

'H-NMR (300 MHz, DMS0-d 6 ): S = 1.8 (s, 3H) ; 5.4 (d , 1H); 7.7 (n, 4H) ; 7.8 (m, 2 

H); 8.0 (m, 2H), 8.4 (d, 1H) ppm. 
[0146] 

nmm i 1 o 

Xf/l/ 6-^f-;l/-4 - (4--FD7i-;H - 2- *^V-l - [3 - ( h U 7 
;^n^f;l/) 7i-;I/] - l , 2 , 3 , 4-fF7dFnlfU5^y-5-A;l/t^^ 

[ ft 6 1 ] 10 
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7. 84g (38. 4mmol) ON— [3 - (HJ7/Un^;P) 7 x X ;l/ ] fj< It 
, 5. 81g (38. 4mmo 1) © 4 -x F D^yX/il'fli F> 5. Og (38. 4 
mmo 1) 3-t*y7^/7-bfcJ:(f 1 5 g<D#'J 'J >|xf iUXf ;b 

* 1 OOmlOTHFn'MJtS. C©2g-&«5*iSift~FT?l 8 B$ St # "T ?> 0 £ @ I: 

1R ■ : 8 . 7 5g(aaiiR*©5 1%) 

'H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.1 (s, 3H) ; 4.0 (m, 2H) I 5.4 (d, 1 30 
H); 7.5-7.8 (m, 6H) ; 8.3 (ra, 2H) ; 8.5 (d, 1H) ppm. 
[0147] 

mmm i 1 1 

5-7tf;V-6-^f;l/-4- (4-xhn7xx;l/) - 2- ^ + V-l- [3 - ( 
h'J7yl/tn^fib) 7 x x ;1/ ] - 1 , 2, 3, 4 -r F 7 H F n e 'J 5 
[ it 6 2 ] 




40 



0. 407g (2. Ommol) ON - [3 - (h H/l'tO^f ;V) 7i-/l/] 
, 0. 302g (2. Ommol) © 4 -x h n^7X7;l/ft K, 0. 2g (2. 0m 50 



m o 1 ) (D 2 , 4 -^y % y i/ * > <£ 0 . 4 gOl'J'J>Slf;I/X7f;I'^2 Om 

tti^s ^ ?i ^ ?s Hi gij i: lx xn^^^y/mm^^fi^m^fc^ 

0. 302g ammW.m<D 3 6 % ) 

1 H-NMR (200 MHz, DMS0-d 6 ): <5 = 2.0 (s, 3H) : 2.2 (s, 3H) ; 5.5 (d, 1H) ; 7.5-7.8 ( 
in, 6H); 8.3 (m, 2H) ; 8.5 (d, 1H) ppm. 
[0148] 

mm 

mMM 1 (DUSty 10 0mg,?L?i(-zl<M) 50mg, FHn3->g| 
#0 5 0 mg, ^ 'J tf-;Hfd 'J (P V P 2 5) (BASF, Ludwigshaf 

en, Germany) 1 0mg*<l:ffXT7 , J>'|x'y*->H2ing„ 
S£ #J S * 2 1 2mg> II 8mm, ft * ¥ & 12mm 0 

MM. 

%m%> xxsmwDM-sm* , 5 % p v p mm. (m/m) 

ftt^o si fti * > sil, # ^ r* , 5 # FeS , x r 7 u y m v y * -y y l t m £• ? % „ c © 

SfiScM (moulding force) IZ , M^lcte 1 5 kNT*g§, 
[0 1 4 9] 

USSfliJltfML^tllOOOmg, x^y-;P (96%) lOOOmg, n z/ f ;l ( R h 
od ige 1 ( + -9-y^>3iA (FMC, ^ y /W^x 7 , USA) ) 4 0 0 mgfej:ff 
ZK 9 9 g o 

^fgjJEK^sffc-a-^i lei^-^js^-ai o omgfi, i om i <vmn mmmmic & o t ^ 

^5*DA5o n ^^tf^tcM-T 3 (swelling) f f, 81 # £ I^J 6 B# ^ ^ 3 „ 
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